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Manufacturers, including 
many Machine Tool Builders, 
depend upon Sutton engineers to 

solve their tough work-holding prob- 
lems. Special chucking requirements 
receive the full attention and resources 
of Sutton engineering specialists and the 
facilities of its ultra-modern plant. 


Submit part print to Sutton for preliminary 
design and for prompt quotation. 
20-page catalog shows many special chucks 
by Sutton. Write for copy of Bulletin No. 70. 








Sutton Tool Company, Dept. TP-9 Sturgis, Mich. 
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PATENTED 


UNALON LINER 


A new twist for the old “handful” of tools problem, 
UN-A-LOK greatly simplifies bushing layout and installa- 
tion. Eliminates screw hole layout, drilling, tapping, lock 
screws and holding clamps. Saves time. Lowers labor 
cost. A quick twist is all that’s needed to remove or 


Get full list of UN-A-LOK LINERS in the new American Catalog. Write for Free copy today. 








i = an American Slip Renewable bushing in Ameri- 
can’s new UN-A-LOK LINER. No tools required. Finger-tip 
pressure alone locks the American bushing in place. The 
UN-A-LOK Delta Liner eliminates the plastics engineer’s 
problem of locating lock screws in plastic dies. Allows any 
standard A.S.A. Slip Renewable bushing to adapt to this 
liner, giving you the perfect answer for plastic tooling. 
UN-A-LOKS are also available in A.S.A. Ground and Un- 

ground finishes. 







DRILL BUSHING CO.,5107 PACIFIC BLVD., LOS ANGELES 58, CALIFORNIA 
TELEPHONE LUdiow 3-1122 / TELETYPE LA 1315 
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turbogrind 


U.S. Patent 2,942,387 


DIAMOND 


WHEELS 


FIRST NEW CONCEPT IN 
ABRASIVE TECHNOLOGY 
IN TWENTY-FIVE YEARS. 


Revolutionary new styling with vanes 
that cool the abrasive section and 





strengthen the wheel . . . adds won- 
derful new high performance level 
with 


PRESSURELOK® 


The Performance Bond; proved best 
by the largest Aircraft and Automo- 
tive industries. Works excellently in 
either wet, mist or dry grinding. . . - 
and they are self-dressing. 


New TURBOGRIND Diamond Wheels 
cre immediately available from 
distributors, or write for complete 
information. 


UNITED STATES 





DIAMOND WHEEL CO. 
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personally speaking... 


Dear T & P Reader: 


During this year, we have been running a series of articles on the 
subject of machine replacement. The purpose of the series, of course, 
has been to provide data which would enable you to make a scientific 
determination as to the time when replacement of old equipment 
with new would be most profitable and advantageous. This series, 
while not directly applicable to a problem of ours, has suggested the 
possibility that the program we have just followed could be of 
interest to you. 


In this business, we are greatly concerned with certain vital statis- 
tics about men and the companies for which they work. This magazine 
is a communications medium. Like most other publications, it stays 
in business through rendering service to you as a reader and to 
advertisers whose patronage make the existence of magazines 
possible. 


Years ago, we began to seek more efficient ways of recording and 
storing information. Various methods were adopted and items of 
equipment acquired which together evolved improvements in our 
record keeping. But there always were shortcomings for the methods 
and equipment available. At least this was true until the combination 
that we now have became available. 


About two years ago, we began to work with two suppliers of 
business machines and a program was planned for a conversion to 
these new types of equipment. Finally the time came for placing 
orders and we faced the same problems in this regard that you do 
when you buy equipment that can’t be had from stock. We had vari- 
ous delivery times quoted, all the way from a few weeks to 10 to 15 
months. 


We now have all this equipment,—$70,000 worth of it. We have 
finished the back breaking job of phasing it in and training people, 
and we are rapidly reaching a point of doing 5 times as much work 
as we were previously capable of doing and at approximately the 
same cost. 


The value of the equipment for us and for our advertisers and 
likewise for you is enormously enhanced by your very willing and 
prompt cooperation in giving us, periodically, information that we 
need by answering verification questionnaires we send to you. The 
information that you give us, of course, is used only in composites 
and never with you identified by name. 


With all of this back of us, we have asked ourselves whether we 
would do it again, because the conversion has given us a lot of head- 
aches. Well, we would, but then of course if we had a second chance 
to do the same job, we would do it so much better, knowing what we 
now know, that we would sail through it with the greatest of ease. 
Our program has been more :than a modernization program because 
we were modern before we started. Actually, it has been a futuriza- 
tion program for us. Maybe you are going through such an operation 
at the present time. Best of luck, if you are. I am sure the rewards 


will be great. 
hes. 
Publisher ¢ 
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HOLDING POWER 
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TOGGLE 
CLAMPS 


Pressure-positive De-Sta-Co Clamp 
provides stability while lenses are 
cemented to light housings. 


A MODEL FOR EVERY APPLICATION 


Whatever needs to be held securely—by forces of fractions of 
pounds or multiple of tons—you can have absolute control with a 
De-Sta-Co clamp. Miniature models are available for extra light 
jobs—rugged, hefty models for heavy duty jobs—plunger action 
models for push or pull jobs—air-hydraulic operated models for 
multiple, split-second remote control operation. Select the model 
to fit the job, controlled holding power is yours, with De-Sta-Co. 


De-Sta-Co Toggle Action Clamps quickly and accurately position ribs 
of an aircraft fuselage while skin is applied. 
HOLDING PRESSURES FROM MERE OUNCES TO 16,000 POUNDS 
FOR DETAILS—ASK FOR NEW 36-PAGE CATALOG 


TOGGLE CLAMPS STAMPINGS 


SHIMS BLOWER 
AND SPACERS HOUSINGS 





DETROIT STAMPING COMPANY 





340 MIDLAND AVENUE «+ DETROIT 3, MICHIGAN 
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Talk of the Month 
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Challenge 
Of The New Age 


by Dr. Simon Ramo 


This article was excerpted from 
a talk by Dr. Ramo, executive 
vice president, Thompson Ramo 
Wooldridge Inc., before the 
65th Annual Congress of Amer- 
ican Industry, sponsored by the 
National Association of Manu- 
facturers. 


WE ARE IN RAPID TRANSITION 
to a new, highly technological so- 
ciety. The needs of the new age 
will present many challenges to the 
scientist and engineer. However, 
these challenges are nothing com- 
pared with the challenges that sci- 
entific advance will offer to society 
as a whole. 


There is already a gross im- 
balance between technological and 
sociological progress. Will the 
transition to the new society be 
orderly or chaotic? Civilization 
must adapt; the impact of technol- 
ogy must be absorbed. We have no 
take-it-or-leave-it choice. The ex- 
panding, increasingly fast-pace, 
complex, and interacting world 
urgently requires solutions to the 
problems of its physical operations 
of production, communication, 
transportation and resources con- 
trol and distribution. Because tech- 
nological creativity is able to do 
so, it is furnishing the answers. A 
match between need for solutions 
and supply of solutions exists. Sci- 
ence and society are through their 
courtship and married. 


The H-bomb is the established 
symbol of the growing disparity 
between rapid scientific change 
and the lagging adjustment of so- 
ciety. We have learned how to 
release quickly such tremendous 
amounts of energy as to destroy a 
civilization that has not yet pro- 
duced accepted, respected conduct 
to preclude the use of force. But 
the bomb is not the best example 
— it emphasizes the military side 
of the world’s problems. Even if 
no war or peace issue existed, dis- 
order threatens if we fail to as- 
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Check the benefits you get 
in a Producto Die Set... 


LJ) Shanks 


Cast integral, welded, or inserted 










CI Qwik-Fit Guide Pins 


Prevent jamming in assembly 





CL Bushings 


Full-length bearing surfaces for greater accuracy 


C) Grease Fittings 


Provide lubrication to figure-8 internal oil grooves 


CJ Ground Surfaces 


All 4 surfaces finished flat and parallel 


Oe cata 


Finished front and rear 


Annealed Steel Sets —All-steel catalog die set components are fully annealed before machining 


Guide Pin$—s.s micro inch finish on all Master and Commerciat guide pins for ideal wear and lubrication qualities 


Many styles of Master (Precision) and Commercial shoulder bushings, all available in press-fit or removable types 


THE PRODUCTO MACHINE COMPANY 


945 Housatonic Avenue, Bridgeport 1, Conn. 





72RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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HAMILTON ¢: 
PORTELVATOR 





2967b 


|. Four point load support — distributes the 
weight — prevents tipping. 

2. Three table surfaces — extra space for tools, 
materials, parts. 

3. Choice of side location or end location for hand 


crank studs — to clear overhanging loads. 

4. Wheels under posts — carries thrust of load 
through in a straight line to the floor. 

5. Two speed lift arrangement — provides extra 
fast operation for light loads or quick return 

6. Short turn — six wheel model turns in its own 
tracks. 

7. Sturdy floor brake — (tw. on the six wheel 
models) prevents unwanted movement. 

* . . ond these ore only the most obvious features. 


For complete details you must get a copy of our 
PaRE .. 
Tell-all Literature 


Ask for the free Portelvator Bulletin 
No. P/2967. 





DIE-PART* PORTELVATOR 


Remember also this sturdy, portable device for main- 
tenance, fitting, and testing of dies. Top plate raises 
and lowers to fit and separate punch and die — 
rotates 360° for convenience in making die corrections. 


For complete information about the 


DIE-PART® PORTELVATOR 


Ask for the free Portelvator Bulletin 
No. DP/2967. 


THE HAMILTON TOOL 


COMPANY 





832 SOUTH NINTH STREET 
HAMILTON, OHIO 
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similate the technological revolu- 
tion. 

Outer space is the newest sym- 
bol of the influence of technology 
on world affairs, and it brings us 
headlong into a striking array of 
challenges in the making of un- 
precedented national and interna- 
tional arrangements. What is the 
role of private, free enterprise? 
Where do national boundaries end? 
How will the world judge the con- 
test for the limited radio spectrum 
as satellite repeaters make possible 
the wholesale interconnection of 
communications into a single, end- 
less, world-wide web? What bodies 
and agreements will decide how 
space technology, meteorology, and 
nuclear energy will be applied, not 
only to predict but ultimately to 
influence the earth’s weather? 


New Way of Life 


Nuclear energy developments 
and outer space conquest will 
change our way of life. So also 
will chemical and biological dis- 
coveries. Increased life expectancy 
and flights to (and even coloniza- 
tion of) other planets may con- 
ceivably occur before the 20th Cen- 
tury is over. Meanwhile, there is 
another area of science and tech- 
nology, the extending of the hu- 
man intellect and senses by appli- 
cation of science and technology. 
In every intellectual pursuit, be 
it in the professions, in production 
control, in the military, in teach- 
ing — everywhere — when we 
break down what we do with our 
minds, we find a part of this work 
that would be best assigned to 
electronic machines. So reduce the 
intellectual activity to the stored 
and the incoming information, to 
logical processes like sorting and 
deciding. The part that is well 
understood, that involves rates and 
quantities too large for the human 
mind, assign to the machine. This 
raises the human intellect to the 
more complex aspects of the in- 
tellectual task, above the routine 
work of the electronic partner. 

We are speaking of a new man- 
machine partnership in the power- 
ful domain of the intellect. I like 
the new word “intellectronics,” be- 
cause it “says” extending the intel- 
lect by electronics. Extending the 
human intellect will, in a decade 
or two, become our largest most 
significant activity. 


TOOLING & PRODUCTION 


The intellectual activity we cay 
science and engineering has qj. 
ready been revolutionized by inte]. 
lectronics. The  intercontinentgj 
ballistic missiles, for example 
would be many years away if the 
brains of the designers had not 
been extended by electronics 
Thousands of flights would bp 
needed in a clumsy, trial-and-er. 
ror approach to optimizing the de. 
sign. Instead, mere dozens of ae. 
tual flights have been sufficient to 
finalize the engineering and prove 
out the design. The thousands of 
flights took place in the simulation 
laboratories, and the selection of 
the right combination of paramet. 
ers out of the myriad of possibjj- 
ities — too huge a task for human 
comparison and sorting alone — 
was made by a man-machine part- 
nership. 


Future Law Practice 


Picture the practice of law in the 
technological world of a decade 
from now — or, at least, law as it 
might be practiced if technology is 
used to the fullest. Every practic. 
ing attorney would have in his of- 
fice a convenient connection toa 
huge central repository of facts, 
rules, procedures, and precedents. 
For the routine filing of papers, 
records, and petitions, he would in- 
troduce his data into the intellee- 
tronics system, (a technique his 
legal training would include). Any 
conflict, omission, inconsistency, or 
other shortcoming of his work, and 
problems with the law or the ex- 
isting records or the claims of 
another, would be automatically, 
instantly displayed to him. It will 
cover not just the few possibilities 
an unaided human brain might 
have handled given enough time 
— it will scan, select, reject, and 
present the result of the equivalent 
of the work of thousands of searth- 
ers covering many decades of ret- 
ords over the entire nation iné 
split second. 


It elevates the lawyer’s intellect 
to the more complex intellectual 
tasks, giving him better tools with 
which to work. 


Even on the nonroutine leg 
processes, the attorney, in the com- 
ing intellectronic age, will be able 
to consult with the equivalent of? 
host of informed fellow attorneys 
His request to the system for silt 
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Ea) ie 
PORTELVATOR 


THE HANDY HAMILTON PORTABLE ELEVATING TABLE 


f 


% Alt 
D4 i Y you - that the various makes of elevating tables 
are Uheink. -pretty widen alike’, that a device so simple allows scant 


room for important points of superiority, then, without fail, you must 
have a copy of the new Portelvator literature which we offer in the 


‘ ; é one column ad on the facing page. 
use it ¢ confidence! 


THE HAMILTON TOOL COMPANY 


832 SOUTH NINTH STREET HAMILTON, OHIO 
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ilar cases will yield an immediate 
response from the central store, to- 
gether with questions and advice 
filed by other attorneys on those 
similar cases — even as he will 
add his facts and guidance into 
the system for future use by all. 


Partnership Concept 


This concept of man-machine 
partnership on difficult intellectual 
tasks is made clearer by consider- 
ing the physician’s approach in the 
latter part of the century. He also 
will routinely introduce his data 
on a given patient to the network 







of “consultative wisdom.” The sys- 
tem will quickly react to give him 
some key portions of what would 
have been the results of many con- 
sultations with other physicians. 
It will call out questions he may 
not have asked himself. It will give 
statistical probabilities of relative 
effectiveness of various treatments 
with numerous variations to ac- 
count for the corollary possibilities. 

Notice that with diseases—their 
symptoms, characteristics, treat- 
ments—all nationally monitored, 
the statistical approach to medical 
practice takes on an entirely new 





At General Electric's In- 
dustry Control Depart- 
ment plant, Salem, Vir- 
ginia, Di-Acro’s adjust- 
able stroke and fast die 
change has reduced 
overall production time 
20%. 
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di-4 

PRECISION 

METALWORKING 


EQUIPMENT pronounced die-ack-ro 


25 TON HYDRAULIC 





PRESS BRAKE 


It takes less than 15 seconds to pre-set the length of stroke for most efficient operation 
and maximum safety. The rapid, dual speed work cycle provides fast approach, slow 
work and fast return—or a stroke as slow as 6 operations per minute. It’s easy to 
“inch” the ram or reverse it at any point in the stroke. Dangerous sheet whipping 
with resultant costly kinking can be virtually eliminated. This dependable 25 ton 


hydraulic press brake is available in 6 and 8 foot bed sizes. 

Designed for high speed, economical forming and fabricating of small parts. 
ress dies and is practical for short run 
production and sample work. Available with 3 or 4 foot bed. 


The 12 Ton series uses standard 


A complete selection of press brake dies for bending, blanking, box form- ||) || 


ing, corrugating, curling, hemming, punching and flattening. Fits all 


standard press brakes. 


Di-Acro Rol-Form Dies eliminate work marking of highly polished or 
painted materials. Saves time and reduces die costs—one die does the § 


job of many. 


Consult the Yellow Pages of your telephone book under Machinery— 
Machine Tools for the name of your nearest Di-Acro distributor or write us. Le 


DI-ACRO CORPORATION 


formerly O'Neil-irwin Mfg. Co. 
949 Eighth Avenue, Lake City, Minnesota 


Please Send Complete 
Details On: 










[ =. | 






re — . = 
COMPANY:_____ ee 

AODRESS: a _ 

CITY: 
STATE:_ 
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stature. New branches of medicine 
will emerge based on the practical 
possibility of studying cause and 
effect on a large scale, yet rapid, 
basis with detailed up-to-the. 
minute facts on the relationship of 
ailment to treatment covering 
many thousands of cases. 


Hardly a better example can be 
found of the urgent need for the 
man-machine partnership than the 
control of things moving in the sky 
and on the ground. For safety and 
reliability, at the airports, in the 
airways, and on our surface free- 
ways, and streets, it is clear that 
human brains unaided (whether a 
pilot, an airport controller, or an 
automobile driver) cannot inte- 
grate all the data, and process it 
fast enough, to make decisions 
leading to the safest use of the 
artery. Intellectronic systems are 
needed in which facts as to nature, 
quantity, rate of change, spatial 
spread, and _ interconnection of 
traffic are all sensed accurately 
and continuously over wide areas. 
Not only will the handling of 
planes and the role of the pilot be 
drastically changed, but also auto- 
mobiles of the future will go on 
electronic control if directed onto 
crowded freeways. 


Intellectual Limitations 


Our factories and refineries al- 
ready have begun to recognize the 
limitations of reliance on human 
intellect for control of operation. 
Too many things to keep track of, 
too rapidly changing are the situ- 
ations, too much processing of facts 
and possibilities. Since much of the 
intellectual process is clear, only 
involving high quantities and rates, 
the machine partner, properly inte- 
grated, both relieves and suitably 
elevates the human intellect and 
makes for more efficiency and high 
profits. 


We will have world-wide inte- 
gration and interconnection. Many 
millions of human minds and their 
extensions, in the form of signals 
and data and information collec- 
tion, will be connected together, 
often crossing national and lang- 
uage barriers. No wonder one of 
the most interesting of intellee 
tronics areas is in machine trans- 
lation of natural language. 


The nature of language and its 
function will probably change 
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ANOTHER SATISFIED USER 














LAMINA-BRONZE 





DIES AND TOOLS, INC. 
0. BOX 31, ROYAL OAK, MICHIGAN 





Lamina-Bronze Wear Plates and their 
use are more completely described in 
Bulletin WP-59, send for your free copy. 





PLATES 


The ram guides of this Bliss press utilize Lamina-Bronze 
(electroplated bronze on steel) wear plates to assure long 
life and free-running. For all models in the “C” series of 
inclinable presses, Bliss has standardized on Lamina-Bronze 
V-Gibs. In like manner, Lamina-Bronze wear surfaces are 
the best answer for any part that requires the non-seizing 
properties of bronze and the strength of steel. 
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For rugged Die Set Performance 
... there’s nothing like a DANLY 














On those particularly tough jobs, there’s nothing like a 
Danly Die Set for rugged, dependable performance. Even 
on longest production runs, Danly Die Sets prevent die shift- 
ing, protect dies. Turn out better, burr-free parts, too — 
and more of them between grinds. And with new Precision 
Pilot Guide Posts now available on all Danly Die Sets, as- 
sembly and dis-assembly are faster and easier than ever. If 
your needs demand smooth performance under most rugged 
conditions, depend on a Danly — either a standard or a spe- 
cial Danly Die Set designed to your specific requirements. 





New literature tells how 
Danly’s new PRECISION 
PILOT GUIDE POSTS as- 
sure perfect alignment for 
fast, easy die set assem- 
bly. Write for your copy. 








e——— 


Mechanical Presses, Die Sets, Diemakers’ Supplies, Hydraulic Metalworking Equipment 


LOA. INT Loy 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Ave., Chicago 50, Illinois 
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drastically in the years ahead. The 
machine partners in the universaj 
intellectronics systems of the fy. 
ture will want the facts and the 
rules in the most efficient language 
possible. They will create pressure 
for a common, purely information. 
al, completely logical and consist. 
ent kind of language. The techno. 
logical age may force on the world 
a real measure of language reform 
or at least a new common language 
for some functions of human ep. 
deavor. 


Education Crisis 


The most truly intellectual ae. 
tivity of all must be the education 
of the brain. We are approaching 
a crisis in education because the 
needs of a more complicated, more 
populous world are increasing rap- 
idly while our ability to place hu- 
man resources behind the educa- 
tional system is decreasing. But an 
intellectronics system of the future 
can make a ten or hundred fold 
change in the effectiveness of ed- 
ucation. The routine material can 
be machine presented, leaving the 
more difficult concepts for the 
higher intellect of the human edu- 
cator. Programmed machines can 
stimulate thinking, alter the pres- 
entation, speed it up, slow it down, 
add more explanations, skip steps 
— all automatically as a result of 
continually monitoring the stu- 
dent’s response to questions. 


These sketchy portrayals of the 
nature of the coming technological 
age should not imply that the fu 
ture world will be automatic, ro- 
bot-like where everyone will only 
be a constrained cog in a machine, 
without freedom of spirit and ex- 
pression. On the contrary, intel 
lectronics makes possible a degree 
of citizen participation in polity 
and goals, both discussion and de- 
cision, unthinkable today. Consider § 
only that our Congresses, our poli- 
cy bodies, could have their delib- 
erations open to millions in their 
homes, and further — the added 
future possibility — the entire 
nation could vote by push-button 
from their homes on any issue. The 
result would be known to all in- 
stantly. But the future could be 
one in which a much greater por- 
tion of all people are up to date, 
understanding, interested in, and 
participating in determining the 
aims and priorities of our lives 
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STORE MORE, 
BETTER, 
T LESS COST 


RG Rs Od | idle BEE G Hae BRE FF Tee Ge 
f, 


concae: SOE | 


You can start your Vidmar facility with one or more cabinets. All units are 
modular in design—can be arranged, re-arranged, and added-to as required. 
Drawers are interchangeable within each cabinet or other Vidmar cabinets, 
and a specially designed and constructed suspension and extension system 
assures strength and stability. Drawers hold up to 400 lbs. each, without 
sagging, even when fully loaded. 

Before you revise or add to your storage facilities, or plan the storage in new 
construction, it will pay you to look into the time- and money-saving advan- 
tages of Vidmar. Write today: Vidmar, Inc.,,2326 Reach Rd., Williamsport, Pa. 


DAMGAT™ CABINETS oi...scsernen 
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e Automatic positioning can be changed instantly 
to manual operation 

¢ Projected optical setting — direct reading to .00005” 
for linear motions and 1 sec. of arc for built-in rotary table. 
Linear optics provided with adjustable zero reference 

¢ Simplified controls functionally arranged for 
greater operating speed and efficiency 

e 3” diameter boring spindle 

e Increased capacity: table size 393%” x32”; 295%” cross travel; 
235%" longitudinal travel; 255%” vertical travel 

Hydraulic feeds and infinitely variable spindle speeds 

¢ Rear support optional 


‘A MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 
are using the horizontal optical jig borer. 


Demonstrations upon request 
at our conveniently located 
demonstration centers. 


1X") Ga 5 Sa Gan OD. 6 = 0) «4 bar. 01 8 2 ©) = a OD 


475 Grand Concourse, Bronx 51,N. Y. 


Swiss Accuracy plus U.S. Know-how 
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and the manner of reaching oyr 
objectives. 

The brainpower of the future 
technological society will deter. 
mine the course of the world, the 
stature and influence of nations 
But total brainpower will be the 
sum of natural human intellectua] 
activity and synthetic man-made 
intelligence. The machine partner 
will possess less mentality but wil] 
have greater capacity for the big, 
lower-grade load. This will give 
man time, the intellectual stature, 
and hence the inclination to solve 
the world’s social problems. We 
must believe he has the inherent 
capability. 





September 11-15 Instrument So- 
ciety of America’s 16th Annual 
Instrument - Automation Confer- 
ence & Exhibit, Conference Ses- 
sions—Biltmore Hotel, Exhibit— 
Memorial Sports Arena, Los An- 
geles, Calif. 

September 14-15 American Soci- 
ety of Mechanical Engineers Con- 
ference, Hotel Roosevelt, N.Y., N.Y. 
September 17-21 Nonferrous 
Founders’ Society Annual Meeting, 
Shawnee Inn, Shawnee-on-Dela- 
ware, Pa. 

September 18-20 Standards En- 
gineers Society Tenth Annual 
Meeting, Hotel Sherman, Chicago. 
September 24-28 Pressed Metal 
Institute, Annual Meeting, Grand 
Hotel, Point Clear, Ala. 
September 25-28 Association of 
Iron & Steel Engineers, Annual 
Convention, Penn-Sheraton Hotel, 
Pittsburgh, Pa. 

September 25-28 American Weld- 
ing Society Fall Meeting, Adol- 
phus Hotel, Dallas, Texas. 
September 28-29 National Con- 
ference and Technical Exhibit of 
the American Production and In- 
ventory Control Society, Pick- 
Congress Hotel, Chicago, IIl. 
October 4-6 American Machine 
Tool Distributors’ Association, An- 
nual Meeting, Penn-Sheraton Ho- 
tel, Pittsburgh, Pa. 
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& Two Aé-Ait styles 
both for ALUMINUM 


e one for roughing 
e one for profile finishing 


Greater feeds, longer tool life, better finish, easier operation of 
equipment are some of the cost-cutting benefits you get when you use 
Weldon’s patented SKI-KUT End Mills featuring a 45° helix angle 
and polished chip take-off land for smoother, faster shearing action. 


Series SKB —_ Designed for heavier stock removal, the polished 
primary flute face and polished relief minimize adherence of chips. 
Smoother shearing action minimizes the hammering effect often 
found in 2-flute mills with slower helix angles. Write for BULLETIN 
SKM-1. 


Series SKX— specially designed for profile finishing of aluminum 
and most non-ferrous metals. Ideal for tape-controlled and tracing 
machine operations, these Weldon SKX end mills provide quiet cut- 
ting and chatter-free work finishes. Write for BULLETIN SKX-10. 


Weldon SKI-KUT End Mills are available from stock in 4” to 
2” diameters and various flute lengths. 


Polished Relief Polished Primary 


Flute Face 






gail Chip Path 


~ re 


Secondary Flute Face 


OVER 40 YEARS © 
OF LEADERSHIP 


Minimizes adherence of chips 
Increased Shearing Action (45° helix angle) 
Hammering Effect Minimized @ Longer Tool Life 
Greater Feeds e Better Finish e Easier Operation 





SINCE 1918 ai 


THE WELDON TOOL COMPANY 





3000 Woodhill Road ° Cleveland 4, Ohio 


Weldon Distributors throughout U.S.A. and Canada carry complete stocks to serve you. A-sa14a 
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| CENTRALIZED POWER CONTROL for 
manual operation and NUMERICAL 


66 99 
(j () loge { h ¢ l TAPE CONTROL for automatic operation 


provide complete versatility of the Bullard 
DYNAMILL H.B.M. to insure maximum 


Ky [ production. 
Germplete Versa 



















With Centralized Power Control, the operator, 
from his normal position can actuate all functions 
of the machine and “power” position the head, 
table, saddle, and spindle to the work without 


hand cranks or levers. 


When the work dictates that Tape Control should 
be employed, the operator merely “zeros” the ma- 
chine according to the pre-punched 


tape for machining the piece. 


Thus, the operator has a choice of 


either manual or automatic operation 

















— complete versatility, to machine at 
more pieces at lower costs with ca 
increased profits. ju 
M 
hi 
DI 
M 


For Complete Information on the Bullard DYNAMILL H.B.M., call your nearest 


Bullard Sales Office or Distributor or write The Bullard Company, Bridgeport 9, Connecticut. 
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FROM DEVLIEG 


microbore® 
precision 
tooling 
center 





e): Imitated but never equaled, MIcROBORE is the single point tooling system with 
¢ + 


micrometer vernier adjustment. Designed for all boring, turning and. facing oper- 


ations, the basic MICROBORE system includes over 300 standard single point tools from stock with 
carbide, ceramic and high speed steel tips « special cluster tooling e Flash-Change tooling e ad- 
justable blade facing heads e tooling with Kendex “throw-away”’ inserts. And not just a product line, 
MICROBORE is a complete service comprised of well schooled sales engineers, tool design engineers, 
highly specialized plant facilities, field service and tool maintenance. Write for complete information. 


DEVLIEG MICROBORE « DIVISION OF DEVLIEG MACHINE COMPANY « FAIR STREET « ROYAL OAK, MICHIGAN 


& 
MICROBORE e PRECISION TOOLING CENTER DEVLI eG 
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| RTD hy THE NAME FOR PROGRESS 


STANDARD AND SPECIAL MILLING MACHINES 
YOUR ANSWER TO TODAY'S METALWORKING PROBLEMS]! 


3-Dimensional Pantomills for 
engraving, light milling and 
duplicating —2 sizes. 


2-Dimensional Pantomills for 
engraving and light milling 
—3 sizes. 


Geared-Head Milling Ma- 
chines — horizontal, universal 
and vertical — No. 2 and No. 
3-sizes. Toolroom accuracy. 


Belt-Driven Milling Machines 
—vertical and turret types— 
3 sizes, 2 h.p. through 5 h.p, 


Rise and Fall Duplicating Machines for 
mold and die applications—2 sizes 
through 5 h.p. Completely automatic — 
ruggedly built— extremely sensitive. 


Vertical Jig Boring/Milling Machine for mill- 
ing, drilling and boring. Large capacity — 
optical system — infinitely variable speed 
and feed rates. 


A Gorton Product, the Finest of its Kind! 


seorse GOURTON macwine co. 


——, 
.GORTON, 


Automatic Profiling Machines for produc- 
tion operations — 2 sizes through 5 h.p. 
Twin spindles and special design—rugged 
— sensitive. 


THE GORTON LINE 


From pantomills to transfer ma- 
chines, Gorton through imagina- 
tive design provides the user with 
advanced methods. Real savings 
in time and money are accom- 
plished with standard or special- 
purpose machines with manual, 
semi-automatic or automatic con- 
trols. Complete line of small tools 
and accessories available. Write 
for literature about Gorton equip- 
ment which will help solve your 


metalworking problems. ical 


Tracer-Controlied Machines — 
hydraulic 360° and 3-D for du- 
plicating and profiling—single 
or multiple-spindie models. 


Numerical Control! Double-Column Rail Mill 
— specifically designed and built for numer- 
control. Positioning and continuous 


path systems. 


1209 RACINE STREET, RACINE, WISCONSIN 


Milling, Die Sinking, Profiling and Engraving Machines with Manual Hydraulic, Electro-Hydraulic or Numerical Guidance Systems 
SINCE 1893 Special Machines and Automated Transfer or Indexing Machines. Cutting Tools and accessories...Defense and special products 
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* CARBIDE DIES 
* STEEL DIES 


| 
| 
| 
BEFORE YOU RE-TOOL, we strongly urge you to make | 
use of our Customer Consulting Service for recommenda- 
tions as to what type of die would be best for your | 
application. A typical example is the way more and more 
manufacturers are turning to Harig Carbide Dies because 
of the tremendous cost-saving advantages resulting from 
less downtime—longer runs—lower maintenance. 
Harig’s many years of experience and know-how in 
engineering and building dies is at your service—from 
the simplest to the most complicated designs, of carbide 
or steel. Phone or write us today and a Harig engineer 


will be happy to call at your plant, at your convenience. 


NEW HARIG 


; = Fes FRE ta : 
BROCHURE — ¢yg fie 


mea (ofolo(-oMiiimihiolgulelilon) 
roam atolls Maeldel(o(-MelileMt(-1-1) 
dies, photos of plant facili- 
ties, charts, etc. 





JUST WRITE, “SEND HARIG BROCHURE” ON YOUR LETTERHEAD 
- me MANUFACTURING CORP. 
& 5761 W. Howard Street * Chicago 48, Il. 


ae | 
Products by a a yl 
Harig Machine ee INUe Lon : wage 
Tool Division a, 


GRIND-ALL RELIEF-GRINDING AIR-FLO 
FIXTURE VISES FIXTURE FIXTURE 
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US. 
Slide 





ili feeding 
cuts stamping costs 


Coil stock of regular and irregular profile can be fed singly or in multiples of two ~ 
or more strips, accurately and at high speeds by U.S. Slide Feeds. Metal, plastic, ~ 
wire, paper and fibre are fed with equal facility. a 


G. & A. Machine Works, New York, N. Y. has produced more than one hundre@: 4 
million webbing clips with the U.S. Slide Feed illustrated. 


Tee 
nN” aA Ata 


Two strips of 19 gauge cold rolled steel, 34” wide are fed simultaneously into a | alignme 
6 station scrapless die. Pilots are not used. A Model 68-A, U.S. Slide Feed 7 
Stock Drag, arranged for multiple feeding produces 120,000 perfect parts per$ > siircar 
hour day. % 


Send us specifications of the parts you are now running, or considering. Our 
developments in press feeding equipment and techniques may provide a meant 
to important savings. Your inquiries will receive prompt attention. 


ce 


sustaine: 


Dept. P, AMPERE (East Orange) NEW JERSEY ” 
U. $. Multi-Slides® + U.S. Multi-Millers® © U. $ Avtometic Press Room Equipment « U. $. Die Sets ond Acce: el 
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INTERCHANGEABLE 


die-set BALL 
BUSHINGS 
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GO ANTI-FRICTION 


vith a simple bushing replacement 


and 0) Improve performance 


of your present dies 


and (2) Reduce tool room costs 











Write for literature 
and name of 
our representative 
in your city. 


in the PRESS ROOM 


in the TOOL ROOM y, 


Ball Bushings allow closer fits and maintain No cocking and binding...hence the punch 








iu 
alignment which increases die life and permits holder ‘‘floats’’ on and off! No time consuming die | 
longer uninterrupted runs. Fewer sharpenings and eke.dlake bina -t-eacell late m ole] iM ol-Xolaiale FM -1ilo] >) (-Mitt-M cole] e mn 
Ell toll olelarMeolad¥igela Moll toM-t10]| Mm a-talelel fal (t] oF maker to actually ‘feel in'’ the fit of tikelilale Ms oleate | 
"cation is eliminated and higher speeds are pos- This saves more time and makes better dies. 


ible. Unlimited travel permits die to be used in 


any press regardless of stroke. Costly smash-ups 


ee ogee THOMSON INDUSTRIES, Inc. 


Dept. 0-5, MANHASSET, NEW YORK 


Makers of 60 Case hardened & ground shafting and 
NYLINED Bearings...Sleeve Bearings of DuPont NYLON 
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VARIETY and VOLUME... 
More Profitable on a FELLOWS 


Whatever the size, shape, or material you’re running, you can produce faster, and with 
fewer rejects, on a FELLOWS. 

Now, five advanced, high-precision FELLOWS Injection Molding Machines provide stand- 
ard shot capacities from 3 ozs. to 20 ozs. And the new FELLOWS Transfer Injector Unit ex- 





tends this range to 50 ozs. (See shot capacities below). 

Built-in controls permit easy set-ups, One operator can easily handle two or more machines. 
And a wide variety of optional attachments provides automatic production of pieces with 
threads, undercuts, side cores, and other “hard-to-mold” characteristics. Ask your FELLOWS 
Plastics Specialist for full details. 








MODEL 3-125 6-200 6-10-225" 12-350" 12-450" 

a Capacity 3-4.5 6-9 6-10 12-20 12-20 
ozs.) 

Max. Mold Size 12? x17” 13" x2 19's. WD” Bae 

Mold Locking 125 200 225 350 450 
Force (tons) 

Mold Opens 5”-8” 6”-9” 8”-144%4” 10”-20” 10”-20” 

Dry Cycles 600-840 490-650 900-1050 600-800 600-800 
(per hr.) 

Horsepower 15 20 30 40 40 

KW Heater Unit 6 12 13 21 21% 

Plasticizing lbs. 45 75 100 150 150 





12-350 and 12-450. . . 50 ozs. 


THE FELLOWS GEAR SHAPER COMPANY 

Plastics Machine Division: 

Head Office and Export Department, Springfield, Vermont. 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Ave., Los Angeles 45 





injection molding equipment 
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*shot Capacities with Transfer Injector: Model 6-10-225 . . . 25 ozs.; Models 
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‘DRILLHEADS 


4 
ty 


= 


RIFTMASTER 


—_THRIFTMASTER 




















ADJUSTABLE 


Ask NOW for our new catalog! © 





1014 NORTH PLUM STREET 
sm + 1-7 We LANCASTER, PENMAN 
REAM * BORE ee ee Phone EXpress 2-2101 
COUNTER - BORE 
COUNTER - SINK 
FACE...with 
THRIFTMASTER 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


THOMSON INDUSTRIES, INC 
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More Profitable on a FELLOWS 





Whatever the 
fewer rejects, on a FELLOWS. 

Now, five advanced, high-precision FELLOWS Injection Molding Machines provide stand- 
And the new FELLOWS Transfer Injector Unit ex- 


to 50 ozs. (See shot Capac ities below). 


size, Shape, or material you're running, you can produce faster, and with 


ard shot capacities from 3 ozs. to 20 ozs. 


t¢ nds this Pune 

Built-in controls Permit casy set-ups, one operator can easily handle two or more machines. 
And a wide variety of optional attachments provides automatic production of pieces with 
“hard-to-mold™ characteristics. Ask your FELLOWS 


threads, undercuts. side cores. and other 


Plastics Specialist for full details. 





MODEL 3-125 _ 6-200 | __6-10-225" 12-350" 12-450" 
Rated Capacity 3-4.5 0-9 6-10 12-20 12-20 
(ozs.) 
Max. Mold Size 12” x 1b” x 21” 15” x 25 20” x 33 27” x 34” 
Mold Locking 125 200 225 350 150 
Force (toms) i 
Mold Opens 5" -8" 6-9 8” -141 10°-20° 10”-20" 
Drv Cycles 600-840 190-650 900-1050 600-S00 600-800 { 
(per hr.) 
Horsepower 15 20 30 10 10 
KW Heater Unit 6 12 13 21 21% 
Plasticizing Ibs. 15 75 100 150 150 
per hr. 
*Shot Capacities with Transfer Injector: Model 6-10-225 25 o7s.; Models 





THE FELLOWS GEAR SHAPER COMPANY 
Plastics Machine Division: 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 


350 and 12-450... 50 ozs. 


_ i, > es 
(a 4X 6214 West Manchester Ave., Los Angeles 45 
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injection molding equipment 
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| ARE OBVIOUS. 


| THOMSON 


Drillheads 
are your best Drillhead buy... 


THOMSON 


iT’S A FACTI 


Tremendous economies from the use of multiple- 
spindle drillheads are obvious. Drilling one hole at a 
time cannot be tolerated in this day of automation! 


1. They are better built and cost no more (Full ball 
bearing construction, hardened gears, spindles and 
driver, and precision grinding!) 

2. This means they last longer 

3. This eliminates down time 

4. This eliminates production losses 

5. This drastically reduces drilling costs 


Drillheads are designed and produced by engineers 
whose experience in this specific field dates back to 


| 1923. This long accumulation of engineering technique and production “know-how” is 


reflected in our product—a quality tool... solid, substantial and dependable! 


DRILL + TAP 
REAM + BORE 
COUNTER - BORE 
COUNTER - SINK 

FACE...with 

THRIFTMASTER 





ECCENTRIC DOUBLE & 
ADJUSTABLE ECCENTRIC 
ADJUSTABLE 








Subsidiary of 


THOMSON INDUSTRIES, INC. 


—makersof BALL BUSHINGS * NYLINERS * 60 Case Shafting 
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1014 NORTH PLUM STREET 
LANCASTER, PENNSYLVANIA 


THRIFTMASTER 
PRODUCTS CORPORATION Phone EXpress 2-2101 
CHE Also Mokers of DORMAN AUTOMATIC REVERSE TAPPERS 
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Announcing 


in@ 
ALL NEW 


oi ale) 


KNEE TYPE 


MILLING MACHINES 


hHEARNEY & TRECKER EXCELLENCE 


SMALL INVESTMENT 


We'll mail a copy of Bulletin SA-61 
immediately upon receipt of your request. 





6800 West National Avenue o Milwaukee 14, Wisconsin, U.S.A. 





Phone GReenfield 6-8300 . . . Direct Distance Dialing Code No. 414 





| 
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BUILD A BETTER PRODUCT WITH 
STRIPPIT SUPER 30 FABRICATOR 


TION 


F Nye multi-purpose, single station sheet 
metalworking machine, the STRIPPIT Super 
30 Fabricator punches round and shaped holes in 
workpieces up to 60” wide...any length. Will also 
punch close-centered hole clusters in any material 
up to 4” thick... nibbles straight or contour lines 
in %” material...notches 90° corners, radii and spe- 
cial edge notches to meet most production require- 
ments in material up to %” thick. 








B® savings in time are standard! Change tools 
in seconds! STRIPPIT’s Swing-Shift Punch 
Holders permit you to change punches from either 
right or left. One size punch and die can be substi- 
tuted for another in 20 seconds. Workpieces can be 
positioned rapidly for precise hole location thanks 
to STRIPPIT’S Micrometric Back and End Gaging 
System. Set dimensions directly to thousandths. 


























"pres the STRIPPIT Super 30 Fabricator to an 
efficient medium run production unit simply 
by adding our Duplicator attachment. Another use- 
ful accessory is our Dupl-O-Scope, a high quality 
optical instrument designed specifically for trans- 
lating blueprints, drawings, negatives, layouts or 
sample parts into accurate templates or “one-of- 
a-kind” finished pieces. 








D™: hesitate to call your STRIPPIT Tool & 
Methods Engineer. He can arrange a demon- 
stration at your plant that will show you ways to 
cut costs with the STRIPPIT Super 30 Fabricator 
or other STRIPPIT machines and systems. Write 
for Catalog 30S. 


otter i 
waces STRIPPIT inc. nodes 
‘ane 
212 Buell Road Akron, New York 
In Canada: Strippit Tool & Machine Company, Brampton, Ontario; In Continental 
Europe: Raskin, S. A., Lausanne, Switzerland; In the British Isles: Kearney & 


Trecker—C.V.A. Ltd., Hove, Sussex England. 

















S.A. 
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This NILSON S-2-F FOURSLIDE has: 


SS Electric 
Lubrication << eC 
i and brake 


te, 
12 Ton Crank 
press with 


Stock die set 


Straightener 


Stock feed 
mechanism 


The NILSON Combination Press and FOURSLIDE Forming 


Machine comes in seven models with press capacities , Part formed 
from 5 to 75 Tons mn one operation 


in a FOURSLIDE. 


Competitive Pressrooms Can Produce 
and Earn More —with a Nilson FOURSLIDE 


The NILSON machine, which combines a crank or toggle press with FOUR: 
SLIDE forming motions, produces complex stampings in one operation. 
Standard NILSON FOURSLIDES incorporate built-in stock straightening and 
feeding mechanisms, together with cam-actuated horizontal and vertical 
motions, providing many production advantages: 


Eliminate expensive camming and tooling Automatic scrap disposal in the horizontal press 

Reduce material costs—no carrier for metal strip Additional motions readily available from four camshafts 
High production rates—up to 200 parts / minute Also handles wire forms requiring press operations 
Quick-change cams for fast changeover Forms wide range of part sizes—up to 4” wide; 16” long 


Utilizes lower cost adjustable form tools Forms on two levels, and minimizes stripping problems 
and dies for multiple sizes 


Full explanation of the NILSON 


eo; FOURSLIDE PROCESS is available A 
4 Re z= IT; tay, <> Re in the “FOURSLIDE Design & Tool ba 

: e ng Handbook’, which is yours for "Eccl 
the asking oe ase 


THE A. H. NILSON MACHINE CO. e¢ 628 Bridgeport Avenue e¢ Shelton, Connecticut 
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ELERODA D1 


A precision electrical discharge machine 






















The ELERODA D1 was the first 
electrical discharge machi ae 


engineered by C Eleform 
Department, pi d leaders in the 
electrical dj machining field for 
many y 


H some of its outstanding features: 





os 













} 
‘Ite arene een aoe eam rm 
: as 


gnetic electrode holder for 
rking and locating within + 


pecially designed hydraulic servo 


able with jig borer accuracy 
E e most stable electrical power 
on the market (no tubes) 
JR- 


t guaranteed machine speed 








on. ro inches surface finish 
ind 
cal °H tings used 


thro 










¢ Simple con 


Complete service facilities 
em Write today for illustrated brochure to: 


ro) *7-V-1V [a 


CHARMILLES ENGINEERING WORKS, LTD. 
GENEVA, SWITZERLAND 
U.S. Sales and Service: 
25-20—43rd Avenue, Long Island City 1, N. Y. EMpire 1-1700 
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UNIVERSAL 
TOGGLE-ACTION 
UNI-KLAMP 

quick, positive, sturdy 








Universal’s Toggle-Action Uni-Klamps are engineered to give positive 
action with a minimum of force required for locking or unlocking. 
They're the fastest and most economical work-holding devices yet designed 
and they incorporate features recommended by independent tool designers, 
process engineers, tool makers and machinists. With clamp pressures 
available from 200 to 1200 Ibs., there’s a Universal Uni-Klamp in a size and 
type to suit your requirements. Write for catalog showing complete line. 


TOGGLE LATCH 
TYPE CLAMPS 






PUSH-PULL 
CLAMPS 






PORTABLE 
CLAMPS 






AIR OPERATED 
CLAMPS 











UNIVERSAL ENGINEERING COMPANY © FRANKENMUTH 8. MICH. 
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You can do more with DELTA Metal Lathes 


Checking closely on tolerances, time and dollars? These accurate, versa- 
tile, low-cost machines can pay their way on your jobs. To see a Delta 
Metal Lathe in action, write for the name of your nearest Delta Lathe 
Dealer and get a FREE CATALOG: 

Rockwell Manufacturing Company, DELTA INDUSTRIAL TOOLS 
Power Tool Division, 622J North Lex- qnether tee aretuatiog G) 


ington Ave., Pittsburgh 8, Pennsylvania. ROCKWELL 
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73% of first field reports 
indicate REX® 49 
outperforms other 

high speed steels 


Here are some typical comments... 





REX 49 is readily available from local Crucible with REX 49. Crucible Steel Company of America, 
steel centers. Call the Crucible technical service Dept. H125, Four Gateway Center, P. O. Box 88, 
engineer nearest to you to find how you can benefit Pittsburgh 30, Pennsylvania. 





CRUCIBLE | STEEL COMPANY OF AMERICA 
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When you buy 


BURNERD GRIPTRU CHUCKS [ anus = 4 


3- and 6-Jaw, 4” to 12” Diameter you save as much as 


Chucks work to within .0002” at scroll chuck speed. ; 





Built to uncompromisingly high stand- 
ards of accuracy... 


Guaranteed against defects in material 
and workmanship for a period of two 
years... 


Backed by the coast-to-coast sales and 
service organization of Clausing .. . 


Burnerd chucks are still so economi- 
cally priced that they save you 20% — 


BURNERD INDEPENDENT CHUC ren SV. Fer emg: 
: KS 
4-Jaw, 3%" to 28” Diameter A 6” Universal chuck eeste only 


$78.50—a 12”, only $180.00 

A 6” 3-jaw GRIPTRU—which 

chucks duplicate parts to within 

.0002” —costs only $96.00 

14” four-jaw Independent is $136.00! 

Burnerd chucks are available for direct 

mounting to long taper or D-1 cam-lock 
spindles, or for backplate mounting. 





SEND FOR 
LITERATURE TODAY 


BURNERD UNIVERSAL CHUCKS 


3- and 4-Jaw, 4” to 24” Diameter 
3-Jaw chucks are available with either two-piece 
jaws or two sets of solid jaws. 


CLAUSING DIVISIC 


ATLAS PRESS COMPANY 
9-218 N. PITCHER ST. * KALAMAZOO, MICH. 
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general purpose machining automated set-up 

Use any Dumore Drilling Tool for a continuous Combine one or several Dumore Drilling Te 

job...tapping, drilling, etc....in one set-up. with automatic workpiece feeding and holding 
devices for specific operations: = 


UNLIMITED for holes 
MACHINING | oe | 
Vy t RSATI LITY 1/2" TAPPING 


You can tap, drill, ream, chamfer, spotface, center, 
deburr and do related work in general purpose, 











automated set-up, multiple machining and : 
changing set-ups...at lower cost. ta 
acit) 

eratio 

"FOB 

SE 





YOUR DUMORE DISTRIBUTOR HAS COMPLETE STOCKS FOR FAST DELIVERY 
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multiple machining 
‘Combine several Dumore Drilling Tools in 
one set-up to perform several different operations, 


af the same time or in sequence. 


TUMORE PORTABLE, PRECISION DRILLING and TAPPING TOOLS 
® 


3S 


“hi-speed'’ units 

800 to 15,000 rpm speeds 
for holes from .020” to 
1/4”, 2 models. From 
$665* 





sensitive drill press 


No. 80 to 1/8” drill ca- 
pacity. Foot switch op- 


eration. $102.50* 


*FOB Racine 


“‘drill-n-tap"’ units 
Drills or taps automat- 
ically at the flip of a 
switch. Drilling No. 60 
to 3/8”, tapping 0-80 to 
1/2-13. (in mild steel). 
From $907.50* 





drill speeder 
Converts standard drill 
press or lathe to high 
speed driller. Fits into 
chuck, supplies its own 
power. No. 80 to 1/8” 
capacity. $47.50* 


changing set-ups 


33 





Move the same Dumore Drilling Tool to several 





drill units 

Automatic drilling 
units. Built-in power 
and controls. 2 models. 
Drills No. 60 to 3/8” (in 
mild steel). From $595* 





and Dumore engi- 
neered production 
tools and accesso- 
ries including com- 
plete automatic drill 
presses and fixtures. 





drill heads 

No. 80 to 5/32” drill ca- 
pacity—built-in power 
for automatic opera- 
tion. 2 models. From 
$237.50* 


YOU CAN DO MORE WITH 


OUMIR 


different set-ups to do specific jobs. 





micro-drill 

Drills small holes from 
.001” without special 
operators. A miniature 
jig borer. $625* 


PORTABLE 
PRECISION 
METALWORKING 

@ TOOLS 


THE DUMORE COMPANY 
1304 Seventeenth Street, Racine, Wisconsin 


HI-SPEED DRILL UNITS « DRILL-N-TAP UNITS «+ 
DRILL UNITS « DRILL HEADS + MICRO-DRILLS «+ 
DRILL GRINDERS + TOOL POST GRINDERS « 
HAND GRINDERS « FLEX-SHAFT TOOLS « QUILLS 
AND ACCESSORIES + VERSA-MIL UNITS 


When you have a need for erector-type com- 
ponents for special machines...machining 
heads, feed tables, machine beds...contact 
our subsidiary Master Manufacturing Corr- 
pany, Hutchinson, Kansas. 


SEE HIM FOR A DEMONSTRATION...OR WRITE FOR BULLETIN D-60-C 
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Built by EX-CELL-O 


To Insure Accuracy 


Rugged, precision construction of Ex-Cell-O Contour Pro- 
jectors results in stable support for the optical systems pro- 
viding accuracy in the order of .0001”. This rigidity is a major 
consideration in achieving for Ex-Cell-O Projectors an out- 
standing record of trouble free operation and almost total 
elimination of down time. 

Typical of the sturdy, precision workmanship to be found 
throughout Ex-Cell-O Contour Projectors is the worktable 
of the Model 14-5 and Model 30. Engineers will recognize 
the superior design features shown in the inset at right. To 
cite just a few, the large 5” O.D. columns, supported in 
widely spaced bearings; the heavy channel skirt to stabilize 
the table assembly and the flexible elevating screw which 
can’t impart deflections to the column. 

Because of these construction features Ex-Cell-O Contour 
Projectors support heavy loads firmly, yet move easily and 
smoothly. 

Whether your problem involves receiving, production or 
final inspection there’s an Ex-Cell-O Contour Projector to 
do the job accurately, quickly and at low cost. The “why” 
and “how”’ is condensed in our new booklet—**43 Reasons 
Why Ex-Cell-O Contour Projectors are the First Choice of 
Industry.”” Yours for the asking! 
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Manufactured by EX-CELL-O Corporation at Detroit, Mich. 
SOLD AND SERVICED BY 


OPTICAL: 


26 FORBES STREET 


RO 


CHESTER 11, N.Y. 


Subsidiary of &X-CHLL-O} Corporation 
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SUMER 


is doing 


Gisholt MASTERLINE® 


1S Balancer—Shown . ‘ 
eithatparate unbalance How long since you analyzed your balancing methods in 


location (angle) and Ser % light of recent developments? 


amount meters for each a oe One year? Two years? Take a fresh look. If you still 
correction plane. Read- "| = rely on operator skill or judgment, accuracy suffers, time 


ings hold until correc- is lost, reject rates or field failures are high. 
tions are made. Offers 


complete plane separa- C__ F  weblile . With Gisholt balancers, guesswork is eliminated. You 
tion—needs no special - } =% can locate, measure, correct and inspect in one handling. 


foundation —correction Only Gisholt offers all the advantages you need to do 
planes can be inside or it for less. 


outside work supports. 
New HS line handles 


miniature, high-speed @). 

parts—impellers, arma- a 
tures, gyros, self-driven % “EY: 
assemblies. , Wy 


Contact your Gisholt Representative, MACHINE COMPANY 
or write for Catalog 1109D. Madison 10, Wisconsin, U.S.A. 
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Accurate Records Prove 
LOW COST OPERATION 


OME YEARS AGO the Pershing Road Plant of 
Link-Belt Company, Chicago, established a 
record system for keeping track of repairs and 
maintenance costs of all machine tools. This sys- 
tem provides a detailed history of maintenance 
required and lists every item of expense for every 
machine. 
The record system proves that the maintenance 







GET THIS BCOK! 


CATALOG No. 2010 gives 
and 





details. Rectal illustrated, 
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These forms enable the Chi- 
cago Plant to develop records 
which provide concrete facts 
on repairs and maintenance 
for all machines. 










A Steelweld Model J414-10 
press working on various size 
steel plates up to 16’-0" x 14”. 
The ease with which the 
hand-cranked back gauge is 
adjusted is a favora- 
ble feature. The press 
is easily jogged in 
minute amounts. 
Shown is a 14’-0” x 
Y%4'' plate being 
formed for a hopper. 

Link-Belt manufac- 
tures a wide variety 
of conveying and pro- 
cessing equipment 
such as apron, screw, 
oscillating and over- 
head chain trolley 
conveyors, railroad 
car dumpers, bucket 
elevators and other 
handling equipment. 




















cost for Steelweld machines, both bending presses 
and shears, is comparatively low. 

Because of this, and the fact that Steelweld ma- 
chines have many desirable operational features, 
a number of which are unavailable elsewhere, 
Link-Belt regards them highly. In fact, so much that 
20 Steelweld Presses and Shears are now serving 
Link-Belt plants in nine cities. 


THE CLEVELAND GRANE & ENGINEERING 60. 


8759 E. 281 Street, Wickliffe, Ohio 





‘STEELWE 


PRESS | BRAKES 
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The Magazine of Metal Working Methods 


Needed! ! Company Interest 


. . . not department interests 


THE OTHER DAY at a press con- 
ference, as we milled around a 
machine, engineers were referred 
to in seven letter terms. Persons 
other than the press made the re- 
mark. In this instance purchasing 
wanted to buy the machine, but 
feared it couldn’t perform to the 
tolerances those ‘“b----- d engi- 
neers” apply. 


“Many a serious word is said in 
jest.” This I know, but it brought 
back sad familiar memories of a 
condition that existed where I 
worked. Production people, and in- 
spection, had an almost open 
hatred for engineers. 


Yet engineering had a right to 
be irked at continual inferences of 
incompetence. In most instances 
engineering is closest to an under- 
standing of the total project. And 
engineers have a right to be adam- 
ant on many things .. . tolerances 
for instance. 


Part of the problem, which still 
exists, stems from the fact that for 
a number of years engineers have 
been wooed and coddled. But they 
have been realistically in demand. 
Many have been forced into serv- 
ice with improper training and 


Ms thiauS? 


production people have had to live 
with errors. And there’s no letup: 
just recently a large aircraft com- 
pany hired another 500 engineers. 
Yes, 500 not fifty. 

The situation will never be com- 
pletely corrected, but better un- 
derstanding and appreciation for 
the work of others would work 
wonders. As management, why not 
consider a modest training pro- 
gram to help each group within 
your facility understand the 
others? Try to foster understand- 
ing between those that work close- 
ly together. 

Perhaps you can’t put your fin- 
ger on this business of departments 
sniping at each other, but it’s there. 
Every company large enough to be 
departmentalized has some effici- 
ency loss from this failing. What 
is the total effect? How can the 
situation be corrected? 

You know your situation best. If 
you are looking to upgrading your 
company operation in every way 
train your people to understand 
each other. And Mr. Employee, 
don’t leave it all up to manage- 
ment. What would be the increase 
in gross product if we all “face up” 
to reality? 


— 


Editor 
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UNIVERSAL JIG AND FIXTURE 
COMPONENTS AND CLAMP ASSEMBLIES 


Shown here are a few of more than a thousand 







different items in regular steel and stainless steel 
—the largest and most complete selection in 
the United States—now available from Universal 
Engineering Co. Write today for your copy of 
the complete, new catalog. 


4\}) }\\ 
WS. 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


alk 7 
“Kwik-Switch” 


Boring Chuck Tool Holder 














Standard Drill Bushing Wedge-Lock 
Production Vise 


UNIVERSAL ENGINEERING COMPANY, sERANKENMUTH 8, MICHIGAN 
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by Horace Frommelt 


Dr. Frommelt is Director of 
the Manufacturing Research 
Center at Ferro Powdered 
Metals, Inc., Salem, Ind. 








UNTIL THE DEVELOPMENT OF 
THE THROW-AWAY INSERT, 
cutting-off (slugging, parting, etc.) 
was restricted to conventional tool 
materials such as HSS, Stellite and 
Tantung, with occasionally a car- 
bide tip brazed on a steel shank. 

Advantages of the throw-away 
have caused a re-evaluation of this 
operation. Economics dictate that 
it is no longer feasible to use any- 
thing but carbide for the job. 

In Fig. 1 carbide is shown, al- 
though ceramics can be used. All 
parts, including the shank, are 
made of powdered metal, compar- 
able in strength to conventional 
shank material. 

Economies are possible because 
of molding techniques that create 
serrations on the shank seat, the 
underside of the insert, the back of 
the shank shelf and the back of 
the insert. These are “free” be- 
cause they do not call for extra 


Breakthrough In Cutoff 


operations. A tongue and groove 
arrangement for the clamp is also 
possible. Essential to effective use, 
these features might not be easy 
to come by if machined. 

In Fig. 2 chips made at a 0.030 
feed per revolution are shown. Due 
to pressures involved in their crea- 
tion, they have become thicker 
(perhaps 0.050) than would be 
expected from the 0.030 calculated 
feed. Data taken when they were 
made is presented in Chart 1. 

Test results in Chart 1 were 
made at progressively decreasing 
speeds to determine the strength 
and rigidity of the tool at excessive 
cutting pressure. Associated Engi- 
neers, Inc., who made the test, 
have found that normal cutting 
speed for 1045 steel is 500 sfm at 
a feed rate of 0.015. However, the 
0.030 feed can be selected for ma- 
terials comparable to 1045, pro- 
viding the power is available. 
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Fig. 1 With Iding techniques, posi- i 
tioning tongue and groove arrangements 
make it possible to replace throw-away 
tips without taking out shank, so cutoff 
is repeated easily and exactly. 








Velues in Chart 1 require 25- 
hp cr more for the cu in/min dis- 
placcments listed. For steels, the 
gencral requirement is about 1- 
hp/cu in/min removed for turning 
and facing operations. But in part- 
ing, the hp requirements increase 
by as much as 25%. Powdered 
meial tooling can be used to re- 
duce hp requirements. 

The K factor (hp requirement/ 
cu in of metal removed) decreases 
when powdered metal tools are 
used, due to damping, or the less- 
ening of vibration, which accounts 
for a loss of power. Vibration also 
results in early edge deterioration, 


turret lathe in first photograph has 
been arranged so that all opera- 
tions can be performed at carbide 
speeds. Measured in dollars and 
cents, efficiencies become appar- 
ent in manhour time to cutoff. 


With an HSS cutoff tool, the sfm 
rate might be 90, while that of a 
carbide throw-away would be 500. 
Here is a 5% times rate increase, 
but the feed is run up from 0.006 
to 0.015 — a two times plus in- 
crease. Parting time with HSS is 
clocked at 3.5 min, but with car- 
bide only 0.26 min. The study in- 
volved 100 slugs, at a $7.50/hr 
manhour cost, cost of $44.00 for 


either example that the disadvan- 
tage of a wider kerf, which results 
with carbide, can easily be justi- 
fied. The wider kerf is often erron- 
eously cited as a great disadvan- 
tage, and frequently dominates the 
parting operation. 


Why the wider kerf with car- 
bide? When this sintered material 
is brazed to a steel shank, it is 
necessary that it be more than %” 
wide for rigidity — 14” is usually 
specified. This is not a considera- 
tion with the throw-away. 


Kerf and Costs 


which in turn calls for more power. cutting off with HSS, and $3.20 for Stow Gees hart aftett the tie ; 
. the same operation with carbide. eost? With a %” kerf, twice as i 

Problems on Multiple Setups The cost difference is still more much cutoff material will be wast- 
Cutoff has been the bugaboo of ‘Striking when cutting off 4150 ed in performing the cutoff. In the , 


multiple machining setups, for 
production cannot go faster than 
the rate for the slowest tool. This 
is true of all machines whose spin- 
dle speeds cannot be individually 
set. For example, the No. 4 Morey 


steel where the rate for HSS must 
be dropped to 50 sfm and to 350 
sfm for carbide. Cost here was 
$87.50 with HSS, and only $7.30 
with carbide. 


The difference is so great in 


Chart 1 Slugging a 1045 steel bar 3” dia. The slugs were cut 3%” long. 














tests mentioned above, every cost 
item was carefully considered and 
controlled. For example, the cost 
of bar stock was carefully aver- 
aged out. For an HSS cutoff tool 
(the same would be true for Stel- 
lite and Tantung), with its %” 
kerf, the material cost to obtain 
100 slugs was $2.25. For carbide, 








: ‘ with its %4” kerf, the cost was 

Parting Time Cu $6.50. Even with this disadvantage, 

Test No. Rpm Sfm Ipr (seconds) in/min the picture is little changed when 

1 800 600 0.030 3.7 28.0 you figure all costs such as man- 

. * . d 

a 700 520 0.030 4.3 24.0 hours, grinding, first tool cost an 
material cost. 

3 600 420 0.030 5.0 21.0 The comparison is: On 1045 with 

a 500 375 0.030 6.0 17.5 HSS the total cost/100 slugs is 

5 400 300 0.030 7.5 14.0 $48.62; with carbide it is $12.70. 

In parting 4150 with HSS, the total 

6 300 225 0.030 9.0 11.6 cost/100 slugs is $95.37, with car- 

7 200 150 0.030 15.0 7.0 bide, $23.30. 
The cost of wasted material with = 
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Fig. 2 Slug and some chips 
from the bar test. Results are 
tabulated in Chart 1. 


Stellite and Tantung on 304 stain- 
less steel is $18.75/100 slugs, while 
with carbide the kerf cost is $37.50, 
since the parting slot is twice as 
wide. Yet the saving with the 
throw-away carbide cutoff tool is 
appreciable — $5.25/100 slugs. 


The greatest saving however, 
cannot be included in this study, 
for good reason. Machine down- 
time, today a determining factor 
in practically every operation, is 
greatly reduced with the throw- 
away cutoff tool. When parting 
on a lathe, downtime normally can 


be ignored. But on all multiple 
spindle machines as well as in all 


multiple tool setups in turret 
lathes, downtime dominates the 
final cost of parts produced. 


Several operational conditions 
must be considered. First, there 
is the use of HSS cutoff tools in a 
machine where the spindle speeds 
cannot be separately set. In this 
case, if all other operations such as 
turning, boring, etc., are run with 
carbide, little or no benefit will 
result, because all spindle speeds 
would have to be brought down to 

















CALCULATED 
CHIP 
CLEARANCE 


THICKNESS Fig. 3 To 

INCREASE DUE show how 

TO COMPRESSION chip thickens, 
due to 
compression. 
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that of the HSS. If this is done, 
the overall loss of production 
would be alarming. 


Second, if spindle speeds can be 
handled individually, the cutoff 
operation might be done with HSS, 
and the others done with carbide. 
However, machine downtime, due 
to more frequent changing of HSS 
cutoff tools, would be increased. 

Third, a brazed carbide cutoff 
tool might be used in conjunction 
with other carbide tools. This 
would mean the loss of the setting 
of the cutoff tool each time the 
tool is changed, resulting in an 
inordinate amount of time for re- 
setting. 


Compare the third approach to 
using throw-away carbide cutoff 
tooling, shown in Fig. 1. Once the 
shank is set for a job, it is never 
changed throughout a production 
run. The insert is replaced each 
time to its repeat position, due to 
dovetail features. Because of vary- 
ing conditions, it is impossible to 
truly evaluate this approach, yet 
it would dominate every cost 
study. 


With throw-away tools, down- 
time can be reduced almost to the 
vanishing point — a real break- 
through in machining. @ 


Extra copies of this article are 
available while supply lasts. Write 
Tooling & Production Magazine 
1975 Lee Road, Cleveland 18. 
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... from atrunnion machine 


CERTAIN PRODUCT DESIGNS 
require more than individual ma- 
chine tools for their production, 
and manufacturers must look to 
automatic special purpose machine 
tools, Fig. 1. Or, a product rede- 
sign may dictate process recon- 
siderations and consequently dif- 
ferent machining techniques. 


A good example of a part re- 


by A. J. McLaren 
Vice President 
The Cross Company 
Detroit, Michigan 


quiring new processing methods is 
the remote-accessory cylinder for 
tractors, Fig. 2. 


A major redesign called for clos- 
er tolerances to give better service 
for a longer period of time. Pro- 
duction engineers pointed out that 
the new tolerance requirements 
called for different processing. 
More operations would be re- 





quired, and squareness tolerances 
of the faces to the cylinder bore 
could not be met if the part were 
chucked more than once. But de- 
siring a higher quality product, 
management authorized the new 
design and the production facil- 
ities necessary to achieve it. 


The production facilities were to 
machine the two different sized 
cylinders of nodular iron or gray 
iron. Because of the inter-related 
operations a trunnion machine was 
chosen to best fulfill processing 
requirements. 


Processing includes rough, semi- 
finish, and finish-boring. Cover- 


Fig. 1 A large trunnion machine 
that accurately bores and faces 
cylinders for tractors. The 10-sta- 
tion machine also includes drilling 
and tapping operations. 
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plate and port holes are drilled, 
counterbored, reamed, chamfered 
and tapped. In addition, a groove 
is recessed at the lower end of the 
main cylinder bore. Cylinder faces 
are milled before castings are 
loaded into the machine. 

Cutting tools are carried on two 
main heads and four auxiliaries. 
Both main heads start feeding in- 
ward at the same time, but the 
left-hand has a stroke 3 to 6% 
times as long as the right-hand 
head, depending on which cylinder 
is being machined. The tough, nod- 
ular iron requires a 16 sec longer 
machining time than the gray-iron 
cylinder. The left-hand head de- 
termines the production rate of the 
machine. 

To prevent interference between 
tools on the two heads, they are 
electrically interlocked to stop the 
left-hand head at a predetermined 
point in its cycle if the other head 
has not already completed its cycle 
by this time. 


The Cycle 


After a cylinder is manually 
loaded at Station 1 (from the 
front) and clamped in the fixture, 
it is indexed to Station 2, the first 
work station. Here a boring bar 
on the left-hand head roughs the 
main bore with a carbide cutter, 
and the cutter of the right-hand 
head roughs a smaller hole on the 
same centerline. 


These concentric bores are semi- 
finished at Station 3 at a higher 
cutting speed and lower feed rate. 

At Station 4 a groove is recessed 
near the bottom of the main bore 
by a tool carried on the left-hand 
head. Since the recessing tools are 
liable to bottom due to variations 


Fig. 2 Two views of one of the 
cylinders showing machined faces 
and openings. One cylinder is made 
of nodular iron and the other of 
gray iron, yet both are processed 
on the same machine. 








Pe 


Fig. 3 Both ends of the cylinders 
are faced with generating tools, 
one of which is visible at the right. 
This tool block also carries a cham- 
fering tool to bevel the edge of the 
main bore. 


in the stock thickness at the bottom 
of the cast hole, two feed rates 
are used for the left-hand head. 
It feeds 9.4” at a rate of 4.5 ipm 
and then feeds 0.4” at a rate of 2.25 
ipm. 

The recessing tool is mounted in 
a carrier with an adjustable nut. 
As the head feeds inward at the 
higher rate, the nut contacts a 
bushing, and the feed rate drops. 
As the head continues in, the re- 
cessing blade feeds out to cut the 
groove. 

Cover-plate holes are drilled at 
Station 5. 


After the casting is flooded with 
coolant to remove chips, the main 
bore is finish bored at Station 6. 
A cutting speed of 145 sfpm is 
used at a feed rate of 0.024 per 
cutter blade, and the bore is fin- 
ished to a diameter of 2.995” 
+0.000 —0.002 for piston fit. The 
smaller bore is finished to a diam- 
eter of 1.628” +0.001, concentric 
with the main bore within 0.004 
TIR. 

At Station 7, counter-boring is 
handled. 

At Station 8, both end faces are 
generated. See Fig. 3. The left- 
hand must be flat within 0.003 and 
the right-hand face must be square 
with the main bore within 0.001 
per in. Concentricity and square- 
ness requirements were some of 
the major reasons for going to au- 
tomatic processing. In this way 
castings are only located and 
clamped once to achieve relation- 
ships. 

At Station 9, cover plate holes 
are drilled in each face followed 
by tapping at the final work sta- 
tion, Number 10. 
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Fig. 4 Generating heads are carried 
on the trunnion supports powered 
by spline shafts from the main 
heads. Through the spline drive, 
power is available to the generating 
tool throughout the feed stroke 
of the head. 


mic Ta 








Fig. 5 Tapping heads are mounted 
on the main heads. They are fed 
in with the main head, but when 
their separate lead-bushing plate is 
contacted, the taps feed out and 
retract independently. 


Design Flexibility 


The flexibility of a trunnion 
machine is well illustrated here 
by the inclusion of the four auxil- 
iary heads. Two of the generating 
facing heads are suspended from 
the trunnion supports, being pow- 
ered through spline shafts from 
the main tool heads. See Figure 4. 
Due to this arrangement, the gen- 
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erating tool is in its cutting plane 
at the start of the main-head feed 
stroke, and power is available for 
feeding throughout the main-head 
stroke. This comparatively slow 
operation can thus be accomplished 
without addition to the machining 
cycle time. 

The tapping heads are mounted 
on one of the main heads, Fig. 5, 
and the tap lead-bushings are 
mounted in a separate plate. They 
contact a stop and retract while 
the main head finishes its stroke. 


Operating Flexibility 


Since cylinders of two different 
materials and sizes are processed 
on this trunnion machine, its op- 
erating flexibility is important. 
Nodular iron and gray iron have 
different machining characteris- 
tics, and for optimum processing of 
both, speeds and feeds had to be 
adjustable. This was easily accom- 
plished through the inclusion of 
change gears and hydraulic flow- 
control of the main heads. 
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Also, because the cylinders are 
of different lengths, feed strokes 
had to be adjustable, and tools and 
fixture details are interchangeable. 
All of the adjustments and substi- 
tutions required to shift from pro- 
duction of one part to the other 
can be accomplished by one man 
in 30 min. 

Because of this flexibility, the 
machine can effectively process 
cylinders of future design. 





50 KW Unit 
Speeds Hardening 


The first 50 kw-powered heat 
treating equipment ever used is 
now performing at Bennett Heat 
Treating Co., Inc., Newark, N.J. 
High precision parts or standard- 
sized parts are hardened, brazed 
and annealed on a single 50-kw 


machine with interchangeable high 
and low frequency ranges. The 
unit, designed and built by Induc- 
tion Heating Corp., Brooklyn, N.Y., 
can operate between 200 and 450 
kilocycles or from 5 to 10 mega- 
cycles. It allows fast heating with 
shallow penetration, and decreases 
deformation and surface scale. 


Among the parts processed by 
the new equipment at Bennett 
were high-precision small and 
medium-sized gears. The hardness 
pattern produced by the high fre- 
quency current followed the con- 
tour of the gear teeth from face 
to root, and appeared similar to 
that produced by conventional 
case-hardening methods. Unlike 
the conventional methods, how- 





ever, only the surface was heated 
by this frequency, therefore prac- 
tically no change in the gear di- 
mensions occurred. 


Heating cycles were shorter than 
anticipated, making it necessary 
to use a heat timer with 0.01 sec 
sensitivity. The hardening tem- 
perature for extremely fine-tooth 
gears was reached in only 1/5 sec. 
No oil or water quench was used 
because only the surface had been 
heated, and the remaining un- 
heated metal caused the parts to 
chill so rapidly they became self- 
quenching. 

Uniformity in heating assured 
uniform hardness; and the split- 
second timing assured uniformity 
of one part to another. The gears 
were handled in complete safety on 
a production run basis at 7% mil- 
lion cycles. 


Most of the “regular” induction 
hardening jobs at the company are 
processed with a frequency of 
about 300 kilocycles. Again, output 
has increased substantially because 
of the fast heating with shallow 
penetration. When deeper heating 
was desirable, output of the equip- 
ment was reduced, and the heating 
time was extended by a few sec- 
onds. 


The work stations of the ma- 
chine are equipped for automatic 
spray or drop quenching of the 
work by water, oil emulsion or oil. 
Temperature of the oil emulsion 
and oil is controlled by a combina- 
tion heating-and-cooling heat ex- 
changer. Uniform penetration of 
heat from all sides of the parts is 
assured by a built-in revolving 
fixture. 
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= | Electronic Instruments 
dle. 
ti- 
- | ,..Watchdogs Of QC 
1er 
lan 
the 
ESS 
QUALITY CAN often be improved 
- when additional instrumentation is 
im used with your production pro- 
li. cedures. Here are two “instru- 
ments” that may prove of value 
to you. by W. R. Thurston 
a Stroboscopes are not new; they General Radio Company 
ry have been used to measure speed West Concord, Massachusetts 
"¢ and to observe high-speed motion, 
om in apparent slow motion, for many 
* years. What is new is their design 
" for applications that require view- 
“ ing of minute detail with sharp 
7 clarity. The Strobotac combines a 
a7 very high-intensity light and an 
- ultra-short flash duration for 
viewing fine detail. Since it in- 
volves a very small light source, 
-d a narrow beam can be achieved 
t- with a small reflector. This is im- 
iy portant to beam into machinery, 
rs and to focus on small subjects. 
- Defects in machinery, such as 
> worn or chipped gear teeth, rough 
bearings due to a ball being out of 
n round, and undesired mechanical 
e resonances due to unmatched rel- 
yf ative values of masses and spring 
it constant, can be checked with the 
e Strobotac. Strobotac accuracy is 
N within 1%, and can be verified at 
g any time by the 60 cycle line fre- 
- quency. 
g Even such minute detail as 
- scratches and specks on parts, and 
the smear pattern of the lubricant 
a used, appear essentially the same 
C as they do when standing still. 
p Fig. 1 shows a Strobotac meas- 
. uring grinding wheel speed on an 
a automatic cam shaft grinder. To 
. obtain the best possible finish 
: without exceeding the rated oper- 
f ating speed of the grinding wheel, 
$ it is important to measure speed 
5 
Figure 1 
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Figure 2 


accurately. By this means it is 
feasible to operate the grinding 
wheel at a predetermined speed of 
64 fpm, compared to its rated 
speed of 65 fpm. 


Motor-speed controls employing 
a variable transformer and full 
wave rectifiers are also extremely 
useful electronic tools. A standard 
de motor can be operated from an 
ac line for smooth operation at 
very low speeds, but some motor 
speed controls supply a jagged 
wave form, which shows up as a 
60 or 120 cycle torque pulsation. 
This pulsation can produce ripples 
in the product surface finish on a 
grinding machine. The optimum 


smoothness possible at low speeds 
is demonstrated on a Gisholt super 
finishing machine and _ Heald 
grinder, Figures 2 and 3, respec- 
tively. The machines employ a 
Variac. 


The Variac variable transformer 
was used for many years in low 
power applications in electrical 
laboratories. However, in the last 
10 to 15 yrs it has been given in- 
dustrial ‘“‘workhorse” jobs. A new 
invention, which stabilizes the 
electrical properties of the con- 
tact in such variable transformers, 
has made the variable transformer 
as reliable as a fixed one under se- 
vere operating conditions. ™@ 


Figure 3 





Management and 


Automation—Phase Il 


MANAGEMENT PROBLEMS IN 
THE ACQUISITION OF 
SPECIAL AUTOMATIC 
EQUIPMENT, by Powel] 
Niland. Published by the 
Harvard Business School, 
Harvard University, Boston, 
Mass., 1961, 336 pages, $5.00, 

This volume is the fruit of the 
analysis of the management impli- 
cations of advanced technological 
developments in production — an 
analysis conducted by the Busi- 
ness School’s Division of Research. 
It’s the second effort on a similar 
theme from that source. The first 
was James R. Bright’s authorita- 
tive “Automation and Manage- 
ment.” This one should be equally 
well received. 

The author, now professor of 
management at Washington Uni- 
versity, thoroughly considers the 
“locus of major problems” encoun- 
tered by 18 firms in the acquisition 
of advanced equipment. Some of 
the common ones treated are 
debugging, working with equip- 
ment vendors, coordinating prod- 
uct design and the automation 
equipment, and the analysis of 
product proposals. But emphasis is 
on the administrative ramifications 
of the acquisition process, rather 
than the technical. 


Broaching Book 


Reviewed 


BROACHING — TOOLING AND 
PRACTICE, by Horace E. Lins- 
ley. Published by The Industrial 
Press, 93 Worth St., New York 
13, N.Y., 1961, 216 pages, $6.50. 


Broaching, a _ process. often 
avoided because of ignorance of 
its advantages, is here covered in 
seven concise, expository chapters. 
Chapter titles are: the broaching 
process, internal broaching, ex- 
ternal broaching, broach design, 
broaching machines, fixtures, and 
setting up, trouble shooting. 

The author’s purpose here is to 
describe the cost-reducing and 
production boosting capabilities of 
the process as more than “the only 
reasonable way to produce square 
holes and keyways.” 
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Py tain a reasonably accurate rate of 
Machine Replacement — == 
| The Rate Of Return Table 
IN The table, Fig. 1, introduces just 
2 For The Shop Ma nager such a method. In view of the com- 
2 plexities of machine replacement 
the and of the longhand calculations, 
" .. Be this table is almost startlingly sim- 
“= Chapter VIIl- A Practical Method For Finding Rate Of — ic: Here is how it works. 
00. . To find the rate of return on the 
the Return On Machine Tool Investments average machine tool investment 
dli- it is necessary to know only the 
ical first year cost savings. When we 
an must contain several estimates of know these savings, we divide 
Isi- values. We should not kid our- them by the amount of the invest- 
ch. selves that an accurate calculation ment to find the Gross First Year 
lar of the return makes up for inaccu- percent Return. From Gross First 
irst racies in these estimates. Year Percent Return we look 
ta- We need a quick method to ob- across the table to find the True 
ge- 
lly 
Figure 1 
Bry TABLE FOR FINDING RATE OF RETURN 
the by Baxter T. Fullerton ON MACHINE TOOL INVESTMENTS 
in- Mr. Fullerton is Director of Gross Ist Year True Rate of Return Equivalent Rate of 
ion Marketing Services, The War- % Return after Taxes* Return before Taxes# 
- gg ai 50% 30% 60% 
are : : 45 27 54 
‘ip- 40 24 48 
od- Se 
ion 35 21 42 
30 18 36 
of A PRACTICAL METHOD for 25 15 30 
S is finding the rate of return on ma- cediicaietecuabiabainids Po 
ons chine tool investments must, above 22 13 26 
her all else, be easy to use. The long- 20 11.5 23 
hand method worked out in detail _ 18 7 & 20 
in the last chapter is technically 16 8.5 17 
sound, but is not practical as a 14 7 14 
day-to-day shop operating tool. 12 5.5 - 
D It suffers from two weaknesses. 10 4 8 
We It takes too much time to work 9 3 6 
tial | «oUt the detailed calculation, and it ; = - = 4.5 i 
it solves the problem more accurately 7 1.5 3 
50 than is necessary. If the cost sav- 6 re) o 
aa: ings figure put into the calculation 5 oO 0 
‘ten is to be even close to actualities, it 
l 7 HOW TO USE THIS TABLE EXAMPLE: 
ers. 1. Divide first year earnings by $20,000 machine with $4,000 earn- 
ing amount of investment to find Gross _ings 
ex- First Year % Return of proposed $ 4,000 — 20,000 — 20% 
ign, new machine(s). True rate of return 
and 2. Read across to find True Rate of after taxes ......... = 11.5% 
Return after Taxes and Equivalent Equivalent rate of return 
Rate of Return before Taxes. before taxes ........ = 23.0% 
de a ae HInvestment return is usually considered before taxes. 
and *True Rate of Return after Taxes is based on: This is the return from the machine tool investment to 
< of ji Aly Rtn bang an een compare with the before-tax return of other investments 
nly New machine to be worth 15% of original cost 
when it’s eventually replaced 
lare “It takes too much time to work Deterioration to 75% efficiency in 15 years 
Nominal present market value for machines being 
out the detailed calculation.” replaced 
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Rate of Return after Taxes. This 
is the one significant figure we've 
been after. 





x2 ” 
- or True Rate of Return after Taxes 
is the return on our investment 
after allowing for all peculiarities 
of machine tools—deterioration, 
obsolescence, machine life, depre- 
ciation and taxes. It is a return, 
: then, that can properly be com- 
| pared with return from other kinds 
of investments. 


being 


value for 
machines 
replaced 

1 

1 

1 

1 

1 

f 

=f 

ae 

1 

| 

ao f 

ae § 

| 

—_ 


No Present 
market 


0.5 


—0.5 
—0.5 
—0.5 
—0.25 


—0.5% 
—0.25 
§ 


Straight 
i 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 


Since investments are often 
compared on a before-tax basis, 
the table contains a final right- 
hand column, Equivalent Rate of 
Return before Taxes. This is the 
proper return on the machine too] 
investment to compare with the 
before-tax return on other invest- 
ments. It considers the peculiar 
tax advantage, through deprecia- 
tion, available with machine tools, 


oo 


—0.5% 


Different rate of declining earnings 
because of new machine deterioration 
150% of 
“normal” 

—0.5 

\y —0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
-0.5 
—O 
—0.5 
—0.5 
—0.5 
—0.75 
ath 


50% of 
+0.5% 
+0.5 

+0.75 
+0.75 
+1.8 

+0.75 


“normal” 
deterioration deterioration deterioration 


+0.5 
+0.5 
0.5 
0 
+0.5 
t] 
1 
+1 
1 
1 
+0.5 
+0.5 


For example, a $20,000 invest- 
ment with $4,000 first-year earn- 
ings has a 20% gross first year 
= return ($4,000 + $20,000), an 
4 11.5% true rate of return after 
taxes, and a 23% equivalent rate of 
return before taxes. This 23% can 
be compared with the before-tax 
return of other kinds of invest- 


eccoo coo ments. 


"Final value 
nal cost 
—0.5% 
—0.5 
—0.5 
—0.5 
—0.5 
—0.5 
—0.25 
—0.25 

oO 

oO 

0 

oO 

oO 
+0.25 
+0.25 
+0.5 


of new machine 
25% of origi- 


+0.5% 


+0.5 
+0.5 
+0.25 
+0.25 
+0.25 
+0.25 

tt] 

0 

0 


nal cost 
0 
+0.5 


Machine Tools Are Good Investments 


Different “end of life’’ value 


Final value 
5% of origi- 


On this basis, machine tool in- 
vestments are earning more money 
than many have realized! We don’t 
normally think of a “10-yr payoff” 
as being much of a machine invest- 
ment, but this may now be viewed 
in a different light. A 10% first- 
year gross return (10-yr payoff) 
is actually a 4% after tax and an 
8% equivalent before-tax return. 
There are times when a machine 
tool with an 8% return will be a 
much safer and better investment 
than some of the 8% return in- 
vestments available elsewhere. 


—2% 
—1.5 
5 
—0.5 
5 
—0.25 


Different 
depreciation 
‘Straight _ 


ADJUSTMENTS FOR OFF-STANDARD CASES 
depreciation 


Add to or subtract from True Rate of Return after Taxes as indicated 


Under $10,000 Over $50,000 
yr life 
0% 

0 

0 

0 

0 

0 

ry 
40.5 
40.5 
40.75 
+0.75 
+ 1 5 
+0.5 


more than 17 
4.9 
4.9 
+1 
+1 
+1 


new machine 


co A Standard Pattern Of Results 


Where do we get this simple 
table? 

It is not the result of a formula. 
It’s the actual recorded pattern of 
the answers from many dozens of 
oo trial replacement calculations sim- 
ilar to the longhand calculation 
from the last chapter. These cal- 
culations have been solved for dif- 
ferent kinds and prices of machine 


—0.5% 
—0.5 
~0.5 
a 
1 
— 
2 
_2 
2 
2 
_2 
2.5 
_4 
= ee 
—2.25 
Pe Y 


machines with machines with 
8-11 yr life 


g Different length of life of | 


30% 

27 

24 

11.5 

10 
8.5 
5.5 
2.25 
1.5 


True Rate of 
Return After 
Taxes 

21 
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tools, different rates of first-year 
earnings, different lengths of life 
for the new machine, different 
depreciation methods, different 
end of life values for the new 
machine, different rates of deter- 
ioration of the new machine, dif- 
ferences in the loss of market value 
of the old equipment if it is- not 
replaced, and for combinations of 
these differences. 


Make all of these calculations, 
and you'll find that the answers 
fall into a definite and simple 
pattern such as shown in the table, 
and that the rate of first-year 
earnings is the only thing that 
changes the answer to a great ex- 
tent. 

To determine this pattern, we 
can establish a set of standard con- 
ditions of machine tool life, and 
work out a set of answers based 
on these conditions. We can also 
show how much difference (or 
how little difference) a deviation 
will make in any given situation. 


These standard conditions are 
stated at the bottom of Fig. 1, and 
the effect of deviations from stand- 
ard is shown in Fig. 2. Here are the 
conditions. 


Length Of New Machine Life 


The first condition is that the 
average machine tool—exclusive 
of specials, and with a price some- 
where between $10,000 and $50,000 
—will have an expected life of 12 
to 17 yrs. The standard rate of re- 
turn table is based on a 15-yr life, 
but will solve with reasonable ac- 
curacy for the 5-yr spread. 


We know from Chapter IV that 
large expensive machines tend to 
have long lives, and inexpensive 
machines short lives, so our “aver- 
age” won’t hold true in all cases. 
Fig. 2 shows the amount to subtract 
from the True Rate of Return be- 
fore Taxes for short life “under 
$10,000” machines, and the amount 
to add for long life “over $50,000” 
machines. A 15% true rate of re- 
turn, for instance, becomes 13.5% 
for short-lived machines. 


The $10,000 and $50,000 figures 
are meant only as_ suggestions. 
Some $8000 machines will have 
15-yr lives, and some expensive 
machines short lives. However, the 
dollar value is a good indication of 


expected machine life. 

The short-life figure can include 
8 to ll-yr life machines, and the 
long-life figure anything over 17 
yrs. For anything less than an 8-yr 
life, work the problem out long- 
hand. The table won’t solve it. 


Depreciation Methods 


The standard table is based on 
sum-of-the-digits accelerated de- 
preciation, and on a tax life equal 
to the expected machine life. Dou- 
ble-declining balance depreciation 
gives the same answers. 

If your company uses straight 
line depreciation—an equal 





“In almost all cases, the standard 
rate of return table, without ad- 
justment, will solve your problem.” 


amount of depreciation every year 
—you might want to subtract from 
your earnings as indicated. The 
difference is not great, especially 
in the lower earnings percentages. 


New Machine’s Value At End Of 
Its Life 


You will remember from the 
sample longhand calculation of the 
last chapter that we can take credit 
for any market value our invest- 
ment will still have at the end of 
its life. In the calculations making 
up the table, this value has been 
estimated as 15% of original cost. 

In my experience this is a good 
average. You may feel differently. 
If so, you’ll see from Fig. 2 that 
it makes very little difference. A 
5% “end-of-life” value actually 
tends to improve the real earnings 
if we reflect it properly in an ac- 
celerated depreciation schedule. 


New Machine Deterioration 


In our longhand calculation, we 
reduced the new machine’s earn- 
ings each succeeding year by an 
amount of dollars representing the 
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machine’s loss of efficiency 
through deterioration. In our ex- 
ample, we deducted slowly in the 
first few years but at an increasing 
annual rate until by the 15th year 
we deducted $2000 from the first 
year savings figure. 


This amount is based on the sup- 
position that a machine tool will 
be operating at about 75% of its 
original efficiency after 15 years’ 
use. At $4.30/hr (Chap. IV) this 
becomes $2000 per year on a sin- 
gle-shift basis. 


It also assumes that the effect of 
wear on slides, lead screws, etc., 
will be lower in the first few years 
and in the very late years after a 
machine has already lost its accu- 
racy. 

Obviously, these are only esti- 
mates, but they’re based on many 
years of observation of many types 
of machines at many different 
companies. If you disagree with 
this as an average, Fig. 2 shows 
adjustments to make if you think 
the “normal” represents too much 
deterioration, or not enough, or if 
you think actual deterioration will 
be in a straight line. 


We can be thankful that it makes 
such little difference in our answer 
because we’ll never be able to 
know this figure exactly even after 
it happens, to say nothing of look- 
ing 15 yrs into the future! We can 
only use our best judgment. 


Far more importantly, when 
you’re making your calculation, 
make sure your savings figures 
reflect deterioration of the old 
machines somewhere near the fig- 
ure you use for the new machine’s 
future deterioration, not merely a 
few hundred dollars for scrap, 
maintenance and downtime. 


Loss In Market Value Of Machines 
Being Replaced 


Since this is a replacement cal- 
culation, we can assume that the 
machines we’re replacing have 
some value in the open market, 
and that if we don’t replace them 
now their value will be less at this 
time next year. In the last chap- 
ter’s example, we took a $400 an- 
nual “freeze credit” for avoiding 
this loss if we buy the new ma- 
chine. 








“‘Learn to use round figures.” 


If the replaced machines have 
only scrap value, or if our calcu- 
lation is for a new machine that is 
not replacing an old one, we can 
adjust as shown in the far right- 
hand column of Fig. 2. Subtract 
one point—not a significant 
amount in the higher earnings 
brackets. 


Use The Standard Table 


In almost all cases, the standard 
rate of return table, without ad- 
justment, will solve your problem 
more accurately than you can de- 
termine first year earnings. The 
various adjustments have been 
shown so that they can be used 
when necessary, but also to show 
what little difference they actually 
make! Proper perspective and 


judgment in the using of any of 
the figures is far more important 





than improving the accuracy of the 
Rate of Return Table. 

As a matter of fact, the arith- 
metical answer that we now have 
can be worse than useless if it 
doesn’t reflect, as near as we can 
make our estimates, the true val- 
ues that we’re trying to measure. 
Here are some points, covered in 
previous chapters, to keep in mind. 


Keys To Successful Replacement 
Calculations 


Learn to use round figures. The 
mere fact of finding certain values 
to the nearest dollar closes our 
mind to the $1000 we can easily be 
off in other measurements. (Chap. 
I). 

Don’t expect to “prove” all sav- 
ings. “Proving” doesn’t guard 
against fudging the answer, it 
merely closes out a lot of values 
that belong in the calculation. 
(Chap. II) 

Realize the deterioration can’t 
always be measured by scrap, 
maintenance and downtime. Be 
willing to estimate. (Chap. III) 

Include a proper percentage of 
overhead costs in the dollar value 
of the man-hour. (Chap. IV) 

Avoid arbitrary “return” re- 
quirements that make the “buy” or 
“don’t buy” decision without re- 
gard to factors the calculation can’t 


Redesigning Payoff 
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handle. (Chap. V) 

Compare the risk and human 
factors involved in the investment. 
Some apparent 6% “returns” may 
be better investments than 18% or 
20% opportunities. (Chap. V) 

Finally, remember that your 
judgment as shop manager is the 
most important element in equip- 
ment replacement. You should not 
fail to exercise it, nor should your 
company fail to rely on it, just as 
they rely on it in other ways every 
day. 

The use of this judgment in 
various replacement situations wil] 
be the subject matter of the next, 
and final chapter as we show by 
examples how the principles dis- 
cussed in these chapters can be 
applied. & 





Editor’s Note: For your con- 
venience in putting Mr. Fuller- 
ton’s quick calculation method 
into practice, we will furnish 
a reprint of Figure 1, The Rate 
of Return Table, and Figure 2, 
Adjustments for Off-Standard 
Cases. This will be on heavy 
paper stock suitable for desk 
top or wall mounting. It will 
show instructions for using the 
Tables as well as the Keys to 
Successful Replacement Cal- 
culations. For your copy, circle 


Inform-A-Gram Card No. D1. 











Turning of a drum, as shown, is 
handled on a DeVlieg Jigmil as a 
boring operation, now a 13 min 
job — formerly a 4 to 5 hr lathe 
operation. A combination Micro- 
bore tool does the turning, as well 
as facing and centering required. 
Only one setup is involved, with 
the work simply being turned on 
the table, after the first end is 
completely machined. 

Besides helping hold down the 
overall price of the Jigmil, rede- 
signing the turret assembly in alu- 
minum opens up a new area of 
flexibility for Jigmil users. The 
turret assembly is, in effect, a 
memory element for depth control 
of the spindle and rapid traverse. 
It’s light enough and low enough 
in costs, that with spares, a user 
can leave the multiple dogs set 
up, and simply switch drums, 
rather than to reset dogs. 
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Hold 
Optimum 
Tool 
Grinds 


SLIGHT VARIATIONS in geom- 
etry of a tool point can produce 
substantial variations in tool life 
and performance. Although there 
are parameter to guide him, it is 
doubtful that there exists a cutting 
tool engineer who will claim abili- 
ty to design optimum tool geom- 
etry for any job which he encoun- 
ters. So what do we do? We “cut 
and try,” to arrive at a tool grind 
which seems to do the job best. But 
what do we do when this tool 
needs resharpening? The man in 
the toolroom is, at this point, han- 
dicapped similarly to the tool engi- 





... Infinitely 


neer. He has “guide lines,” but es- 
sentially must rely on his skill and 
experience to reproduce the suc- 
cessful set of geometric character- 
istics. 

To build a hypothetical example 
upon experimentally - established 
data, suppose the successful tool 
had an 8° relief angle, among other 
characteristics. In resharpening, 
everything is maintained (a good 
trick, by conventional methods) 
but the relief angle, which is now 
10°. This slight change in one 
geometric characteristic rendered 
the tool capable of producing only 


Fig. 2 Integral Micro- 
point protractor permits 
control of relief angle 
within 0.5°. 
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which enable 


Fig. 1 Protractors 
Micropoint to grind and repeat 
either cylindrical or conical tool 
nose forms accurately. 


52% as many good parts before 
regrind was again necessary. 


The DeVlieg Machine Co., Royal 
Oak, Mich., appears to have solved 
this problem, as well as some re- 
lated ones, by the release of their 
Micropoint Tool Grinder. This is a 
rigid machine tool designed spe- 
cifically for grinding cutting tools. 
Salient is the angularly adjustable 
tool stand. Through the use of 
built-in protractors, the nose radi- 
us and other critical characteristics 
desired can be set very closely, for 
translation to the cutting point. 
Because of the protractors, these 
characteristics can be recorded. If 
deemed optimum for the job at 
hand, they can be reproduced in- 
finitely by adjusting the tool stand 
to cause the desired values to re- 
appear on the protractors when 
sharpening or renewing that par- 
ticular tool. 


It is further reported that the 
tool nose can be given either cylin- 
drical or conical form, and a 
smooth, constant nose radius is 
generated. For further information 
on the Micropoint, write DeVlieg 
Machine Co., Fair St., Royal Oak, 
Mich., or circle Inform-A-Gram 
No. D2. 
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BEND-O-MATIC, recently intro- 
duced to industry for accurate air- 
craft-quality bending, handles 
tubing up to 1%” dia and 8” long. 
After much success with a bend- 
ing machine of a different concept 
(for automotive tail pipes), the 
Nu-Era Corporation, Detroit, con- 
tracted with Walter P. Hill, Inc. 
to build this one for precision 
work. It will handle any material 
on a repeat basis with high fidel- 
ity and to unusual tolerances. 
Complete change-over from one 
production pattern to another can 
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be made in 35 min, a fraction of 
the time required for conventional 
machines. And it takes the stand- 
ard tooling being used in other 
bending machines. 


Numerically Controlled 


The General Electric Mark IJ 
numerical control package auto- 
matically controls the collet chuck 
to clamp the end of the tube. It 
also feeds out the proper length 
of stock needed for each bend, di- 
rects tube rotation, carries the 


Precison Bending 




















Machine writes own program 
. - « then goes into production 
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program for the amount of bend, 
and controls the movement of the 
mandrel (in the tube) during 
bending. Each successive bend is 
sequence programmed in this 
manner. 


Autoprogrammer 


To save planning time, the GE 
control includes an autoprogram- 
mer which allows the operator to 
make the first part by insertion of 
a numerical-proposal into the dec- 
ade keyboard. He makes. trial 
bends until they are correct. Then 
he pushes a button that automat- 
ically punches a tape with the 
final keyboard reading. From the 
tape, exact duplicates of the “pro- 
totype” part can be made on a 
production basis. 

In production the tube is man- 
ually inserted through the bend- 
ing arm over a mandrel and into 
the collet. After loading, the “cycle 
start” button is depressed and the 
machine automatically advances 
tube, twists it and makes the 
bend. Each successive bend is per- 
formed one after the other until 
the tube is completely bent. At the 
end of the cycle the machine auto- 
matically unclamps and the main 
slide returns to “cycle start” po- 
sition. 

Bending is smooth and continu- 
ous without surface stress. Use of 
a proper sized mandrel for inter- 
nal support prevents tube col- 
lapse. 


Further Specs 


Main slide travel is 359.99” re- 
peatable within +0.005, while a 
rotation of 360° is possible, repeat- 
able within +0.05°. A maximum 
bend rotation of 189° can be made 
within +0.05°. Circle Inform-A- 
Gram No. D3. 


Fig. 1 Main slide has 
advanced to position 
tube for first bend. 


Fig. 3. Tube has been 
advanced once again 
and twisted 90° to the 
left. It is now in posi- 
tion for second bend. 
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Fig. 2. Bending arm has 
rotated and made the 
first bend. 





A Treasury of 

Tooling Tips 

AIDS TO MACHINE SHOP PRAC- 
TICE, by C. T. Bower. Published 
by The Macmillan Co., 60 Fifth 
Ave., New York 11, N.Y., 1961, 
208 pages, $4.50. 


Mr. Bower, production engineering 


writer with experience in both 
Great Britain and the U.S., most 
lucidly outlines his text in his 
foreword: “The subjects dealt with 
in this book can be broadly de- 
fined as jigs, tools, fixtures, ma- 
chine tool attachments and work- 
shop methods. It is hoped that pro- 
duction engineers, shop foremen 
and operators of small machine 


shops will accept this as a refer- 
ence work of practical value, while 
jig and tool draftsmen should find 
in it some novel and worthwhile 
ideas in machining methods.” 

The ideas set forth were origin- 
ally published in England as a 
popular series in Machine Shop 
Magazine. In sum, a good little 
show. 
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Fig. 1 Schematic illustration of principles of 
LogEtron electronic photodrawing device. 


Photodrawing Advances 
Through New Techniques 
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PHOTODRAWING is receiving 
more and more recognition as gq 
cost-cutter, having demonstrated 
reductions in drafting time as great 
as 350%. In addition, the advan- 
tages arising from minimum delay 
are obvious, especially to those who 
have had to “stop everything” 
pending publication of needed 
prints. 

Heretofore, however, photo- 
drawing has suffered from two 
serious drawbacks. One of these 
was that lighting usually cannot 
be made perfect and uniform on 
all areas and surfaces of the device 
to be photographed. This has 
caused a muting, or complete loss, 
of some important details in the 
photograph. Another handicap was 
that inherent detail loss was ex- 
aggerated by reproduction of the 
photodrawing through standard 
diazo machines. 

LogEtronics, Inc., Alexandria, 
Va., has devised means of combat- 
ing both of these handicaps. A high 
quality original photograph is a 
prerequisite. Strong contrast must 
be avoided, and the view must be 
composed so that the quantity of 
included detail will not smother 
individual details. 

The next step is transferal of the 
photo image from the original neg- 
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Fig. 2 Large composite assembly n 
drawing of jet engine. Drafting 1 
time by conventional methods 600 @ 


hrs; by photodrawing 30 hrs. 
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ative to a transparent positive. 
This is where the LogEtron comes 
into play. This is an enlarger com- 
plex which electronically compen- 
sates for imperfectly exposed areas 
of the negative and permits the 
production of a more nearly per- 
fect transparency. LogEtronics 
produces sharp, clear copies by 
placing a halftone screen between 
the photodrawing and the photo- 
sensitive paper. This prevents the 
diazo from exaggerating contrast, 
and produces a photoprint com- 
posed of clear images much like 
those of the illustrations in this 
magazine. 

The finished photodrawing mas- 
ter is so laid out that the necessary 
labels, instructions, and other notes 
are easily applied by the drafts- 
man. He adds dimensions, hidden 
lines, etc. as required. The Log- 
Etron is much like any standard 
photo enlarger, but is definitely a 
sophisticated one. Instead of a con- 
ventional light source, the Log- 
Etron features a cathode ray tube. 
A moving spot of light, projected 
from the tube, is continuously and 
automatically varied in brightness 
by feedback from a photomultiplier 
tube below the negative as it 
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Cost Saving Conclusion: 


Following is a conclusion of a hypothetical calculation analyz- 
ing the comparative costs between producing assembly draw- 
ings by conventional drafting techniques and by LogEtronic 
photodrawing. With savings of approximately 60 
assembly drawing (72%), one large project of 50 drawings 
would offer potential time savings of approximately |!/. man- 
years. This means earlier delivery dates with less manpower. 


rs per 











Conventional LogEtronic 
A. Assume $3.50 hourly drafting rate: Drafting Photodrawing 
Total Cost Per Drawing $ 291.20 84.00 
Total Cost for 50 Drawings 14,560.00 4,200.00 
Net Cost Savings 
by Photodrawing $10,360.00 
B. Assume $8.00 hourly drafting rate: 
Total Cost Per Drawing $ 665.60 $ 177.60 
Total Cost for 50 Drawings 33,280.00 8,880.00 
Net Cost Saving 
by Photodrawing $24,400.00 








makes the exposure. Two sensitive 
light probes at the easel permit 
the operator to control image 
brightness range and contrast to 
match precisely the emulsion on 
which he is printing. The variable 
brightness of the light source auto- 
matically exposes each detail of 
the picture to bring out full shad- 
ow, midtone, and highlight detail. 

Inasmuch as the device to be 
photodrawn must already be in 


existence, it may at first appear 
that the opportunities to realize the 
savings offered are quite restricted. 
This is a deception. Hand - built 
prototypes, mock-ups, and appear- 
ance models (even small ones) 
are common, and lend themselves 
excellently to photodrawing. An- 
other of the many applications for 
this technique is the planning and 
execution of revision or redesign 
of existing products. 





Diamond Turns Out A Smooth Finish 


A super finish is assured on 
non-ferrous metals with the use of 
single point diamond cutting tools. 
Copper and zinc faced printing 
rolls, cylinders and mills for pho- 
tographic equipment are finished 
to a very high degree of smooth- 
ness and parallelism with a mini- 
mum of machining time and a sub- 
stantial savings in material costs. 

The illustration shows a diamond 
tool turning a printing gravure to 
a one micro finish in one pass of 
the tool. All roughness, surface 
blemishes, scratches or high spots 
were removed, since this surface 
must be flawless in metal grain 
structure for a high quality, pre- 
cision printing process. 

Workpiece concentricity is held 
to 0.001 over 30” of length with a 
tool feed of approximately 0.0015 
and a speed of 500 rpm. Smooth- 
ness is directly proportional to 
lathe speed. The speed set for this 
operation is the machine’s maxi- 





Diamond tipped tool turning a 


printing gravure for precision 
smoothness. White lines are cutting 
lubricant. 
mum. Higher speeds are recom- 
mended if they can be obtained. 
The diamond performs many op- 
erations in a single pass. No lap- 
ping, honing or polishing are nec- 
essary after this one operation. 
To preserve expensive printing 
rolls for further production, a min- 
imum of material is removed from 


the surface consistent with 
smoothness, and this can be done 
best with a diamond. Other kinds 
of cutting tools require the rolls 
to be rough cut, finish cut, lapped, 
and sometimes polished. 

Diamonds are also being used 
for boring of thin-walled alumi- 
num tubing. The minimum of pres- 
sure prevents the tube wall from 
collapsing — a problem ordinarily 
experienced with other types of 
cutting tools. 


The diamond tool gives consist- 
ent performance with a high de- 
gree of accuracy without tool 
changes or replacement, even on 
long production runs. The right 
kind of diamond, used at much 
higher speeds than required for 
other tools, can save considerable 
production time. 


Rubber composition rolls, paper 
mill cylinders, hard fibrous ma- 
terials, precision machining parts, 
optical and instrument parts are 
better machined at less cost with a 
diamond tipped tool. 
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“FOR THE WANT of a nail, a 
shoe was lost,” begins an old prov- 
erb illustrating the axiom that 
attention to the most minute de- 
tail is imperative in a tactical 
situation. 

For the want of a reliable fast- 
ener, precious lives, an expensive 
missile, or costly liquid oxygen 
fuel might sometimes be lost if 
Douglas Aircraft Co. and Huck 
Mfg. Co. engineers hadn’t teamed 
to produce that reliable fastener. 

Douglas builds the Air Force’s 
Thor ICBM at its Santa Monica, 
Calif., installation. Huck Mfg. Co. 
supplies close-tolerance Huckbolt 
fasteners for the job. The latter 
firm recently introduced a new 
self-broaching model to solve a 
ticklish sealing problem in the 
missile’s liquid oxygen fuel com- 
partment. 

A leakproof fuel chamber is a 
must on the Thor. Liquid oxygen 
may react violently when brought 
in contact with elements contained 
in many lubricants and sealants. 
Contamination could result in pre- 
mature firing or other hazards. To 
preclude contamination possibili- 
ties, the self-broaching fastener is 
installed “dry.” No lubricant or 
sealant is used on either the pin 
or the fuel compartment surfaces. 

The new pin evolved this way. 
In seeking a simple means to 
achieve positive, controlled inter- 
ference-fit installation of Huckbolt 
fasteners for the DC-8 commercial 
jet transport, Douglas engineers 
considered applying broaching 
teeth to the pin. This was a logical 


Self-Broaching Fastener 
Solves A Sealing Problem 
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Pin is inserted in hole through 
mating wall sections. 


Broaching begins as tool chuck 
jaw pulls on pintail; tool nose 
pushes against work. 


Broaching continues with tool 
operating at low pressure. 





Collar about to be applied 
after pin shank has entered 
interference-fit hole. 


Tool now operating at high 
pressure pulls pintail, pushes 
against collar. 


Continued pulling-pushing 
swages collar ID into locking 
grooves on pin. 


Pin breaks off at breakneck 
groove at pre-determined 
pressure. 


Completed operation shows 
an essentially flush pin and 
collar assembly. 
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BROACHING 
LOCKING SECTION 


GROOVES 


— HEAD 


SHANK BREAKNECK GROOVE 














Profile of self-broaching fastener and collar. 


approach, since both the broach- 
ing operation and fastener instal- 
lation involve a “pull-through” 
action. By making a broach of the 
fastener, finish broaching could be 
accomplished automatically and 
simultaneously with the installa- 
tion of the fastener. 

Douglas patented and _ tested 
the self-broaching fastener, then 
turned the production project over 
to Huck to perfect. The unique 
pin was developed in time to use 
it in the Thor program. 

Not only does the new pin pro- 
duce a joint equivalent in tensile, 
shear and fatigue strength to the 
best achieved with conventional 
close-tolerance fasteners, but it 
also produces optimum interfer- 
ence fit (within 0.0005 to 0.002) 
more easily. Selective matching of 


pins to holes is not required. Since 
the fastener itself determines the 
control of fit between pin and 
hole, close-tolerance drilled holes 
are sufficiently accurate. The for- 
mer finish ream operation is elim- 
inated. 


In addition, the self-broachirg 
fastener generally produces a bet- 
ter finish on the hole than would 
be achieved with finish reaming. 
This is because broaching is now 
a “one shot’ proposition. The in- 
tegral broach section on the Huck- 
bolt pin is used to machine only 
one hole. 

The self-broaching pin is in- 
stalled with a ‘“double-driving” 
technique. Thus, the pin is first 
pulled into the hole and fully 
seated before its collar is applied. 
The hole is broached by pulling 


Pin is inserted through outside wall of missile’s fuel chamber. 


ast 
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Finishing the pull-through, broach- 
ing, and collar swaging operation 
from inside the fuel chamber. 


the AISI 4037 steel pin through 
with the installation tool. set for 
low-pressure operation. After the 
pin is fully seated, the tool is re- 
moved, and the collar slipped over 
the pintail projecting into the fuel 
compartment’s interior. The tool 
is applied at high pressure, and 
the collar is swaged into locking 
grooves on the pin. Continued 
pulling at this point causes the 
pintail to break at a predetermined 
force, leaving the pin essentially 
flush with the collar. The collar 
occasionally requires some lubri- 
cation. In these instances, a lubri- 
cant compatible with liquid oxygen 
is used. 

Broach diameter is held during 
manufacture within 0.0005 to 0.002 
less than pin shank diameter. Tcl- 
erances and standards maintained 
during Thor production insure a 
precise fit within +0.00075. The 
mechanical seal thus produced is 
the most effective means yet found 
to resist forces imposed by the 
fuel load carried by the Thor. 

A war was lost in the old prov- 
erb, “all for the want of a horse- 
shoe nail.” The Thor, hopefully, 
will never be used in war, but it 
must be tested toward the+ end. 
The chance of life and money loss 
has been considerably lessened 
because engineers met the want 
for a reliable fastener. 
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Fig. 1 Chip shower on Onsrud 
spar mill machining an aluminum 
bar at 300 ipm. Four cutters re- 
move 1760 cu in/min, with all four 


drive motors at maximum (320 


hp total). 


INCREASED COMPETITION in 
metalworking has teamed up with 
accelerated machine tool and cut- 
ting tool development to generate 
an increasing usage of high speed 
machining techniques to produce 
non-ferrous products. The light 
alloys, especially, are being 
worked at fabulous rates, thus 
holding their own costwise against 
the often more attractive physicals 
of the newer exotic metals in air- 
craft. 


>» 
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ready for new horizons 


Beginning before World War I, 
high speed machining has thor- 
oughly proved itself as a means of 
low cost production with assured 
good finish and close tolerance. 
Airframe and related industries 
are still large users, but many 
manufacturers of appliances, out- 
board motors, furniture, and other 
products have been lured by the 
substantial gains in machining 
rates ... and lower manufacturing 
costs over-all. 


One of the leading exponents in 
the drive toward higher speeds, 
Charles R. Onsrud, president of 
Onsrud Machine Works, Inc., Niles, 
Ill., foresees an even wider adop- 
tion of high speed metal removal. 
Pioneering in the introduction and 
development of such machining for 
the past 25 yrs, the Onsrud firm 
is a leading supplier of machine 
tools specially engineered for the 
working of non-ferrous metals. 

According to the company’s 
concept, high speed machining, 
—in which cutter speeds range 
from 5000 to 10,000 sfpm—re- 
quires spindle speeds from 1800 
to 100,000 rpm. High cutter 
speeds demand proportionately 
high feeds to maintain an effec- 
tive chip load on each cutter 
tooth. 

For example, a 6.00 dia, 8 
tooth cutter, when run at 3600 
rpm, cuts a chip 28,800 times/ 
min. To achieve a chip load of 
0.001 inch per tooth, a feed of 


28.8 ipm is required. A 0.010 ipt 
chip load requires a feed of 288 
ipm. (See graph.) The maximum 
chip thickness depends on surface 
condition desired, and capabilities 
of the machine and its tooling. 


There are, of course, practical 
limitations to the cutting speed. 
As speed increases, cutter balance 
and rigidity of machine and tool- 
ing become more critical. Observa- 
tions of Onsrud engineers on some 
of the factors involved are reported 
in following paragraphs. 


How Good Is Tool Life? 


Tool life depends on such vari- 
ables as the material being cut, 
geometry of the cutting edge, 
method of applying lubricant to 
cutter, thickness of chip per cutter 
tooth, grade of carbide cutting ma- 
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Fig. 2 This Onsrud Triway Mill cuts three faces of an aluminum 
engiae block simultaneously at 100 ipm. 





Fig. 3 Aluminum die castings are face milled at 720 surfaces per hr 
3 be rotary mill. Cutter speed is about 10,000 sfpm, feed about 
ipm. 


terial, and—most importantly in 
high speed machining—cutter bal- 
ance, and the rigidity of machine 
and of workholding fixture. 

A cutter for high speed machin- 
ing can provide a life equal to, or 


better than, that of a cutter made 
for conventional feeds and speeds. 
Tool life should be measured by 
the number of pieces produced per 
cutter grind, not by the period of 
time that the cutter is working. 
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The vast difference in production 
does not make time a proper basis 
for comparison. 

But too often, cutter life is over- 
emphasized. Since parts can be 
produced so much faster, the sav- 
ings in production time make cut- 
ter grind life less important from 
a cost standpoint. A portion of the 
time savings can be wisely rein- 
vested in better tools and in their 
better care and grinding. The re- 
sult is improved finishes and re- 
duced loss of machine time for tool 
changes. 


Limitation of Heat and Heat 
Transfer 


Heat is no great problem’ when 
machining at high speeds because 
it is removed almost as fast as it 
is generated. The cutter is some- 
times running 10 times faster than 
conventional speeds. The usually 
smaller chip load per tooth limits 
the heat generated, but the major 
factor is the short duration of con- 
tact between chip and cutter. The 
chip hardly has time to transfer 
its heat into the cutting edge be- 
fore it is thrown clear. 

Even though the chip is moving 
so fast, chip breakers are used ex- 
tensively to break up the hot chip 
and get rid of it quickly . 





Fig. 4 Rotary milling pro- 
duces this missile ring 15 
times faster than single point 
machining. 


A coolant is often used primarily 
to carry the heat out of the chip. 
Instead a coolant should be thought 
of to reduce the friction between 
chip and tool face. It also acts as 
an insulator—to reduce heat trans- 
fer from chip to tool. 


The best method to apply cool- 
ant is to use small high-pressure 
jets spraying at the cutting edges 
from several points around the 
cutter periphery. A _ pressurized 
mist-coolant system is best, be- 
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Deburring Device 


Fits Drill or Reamer 
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DEBURRING IS ESSENTIAL after 
drilling and reaming most holes. 
Standard tools — commercially 
available for this purpose—are 
usually used in individual opera- 
tions. However, when large num- 
bers of holes require deburring, 
chamfering or special edge finish- 
ing, here’s a home-made specialty 
that pays real production divi- 
dends. Used in conjunction with 
the drill or reamer, the separate 
operation can often be eliminated. 











Section AA 





This idea has been successfully 
applied in heat exchanger work. In 
one case, more than 20,000 holes 
were chamfered in this manner in 
four large tube sheets. 

Details of the cutter and split 
collar mounting device (made 
from hot or cold rolled steel bar) 
are shown in the drawing. Mount- 
ing the tool bit is slightly compli- 
cated when a tool (such as a taper 
shank reamer) has a shank section 
smaller than its cutting body and 


the taper end. (Note: On drills or 
straight shank tools, a single, one- 
piece collar can be used to mount 
the tool bit.) 

To make a split collar mounting 
unit, bore the inner shouldered 


collar for a slip fit on the reamer’s 
body. Then cut a keyway of proper 7 
size to fit the tool bit. Before split- 7 
ting the piece, drill and tap a hole & 


—entering the keyway. Insert a / 
socket head set screw to fasten the — 
tool bit. Bore the solid outer col-~ 
lar to a slip fit over the split mem- 
ber. Drill and tap two holes 180° — 
apart to clamp the split collar by , 
means of set screws. (Note: Use 7 
the same size tapped holes” 
throughout; one socket wrench © 
then handles mounting and tool bit 7 
removal.) A clearance hole drilled © 
in the outer collar provides access © 


to the inner set screw. This allows 7 
for tool bit removal without disas- ~ 


sembly. 


For straight deburring or cham- : 
fering, grind the tool bit for a 45° © 


cut. For special shaped grooves 
(such as small radius or J-type 
grooves), grind the tool bit to the 
desired cut profile. 





. .. High Speed Machining, from preceding page. 


cause the fine spray must have suf- 
ficient velocity to pierce through 
the air turbulence created by the 
cutter running at high speeds. 


The Future 


There is still much room for the 
expansion of high speed machin- 
ing, as machine and tool designers 
adapt the concept to other manu- 
facturing operations. Further prog- 
ress can be expected in bearings 


(viz. air bearings) and in drive 
systems, permitting even higher 
speeds without vibration. The ce- 
mented carbides and other cutting 
tool materials are certain to be im- 
proved still further, opening addi- 
tional possibilities. 

Just as some of the techniques 
and machine-building concepts 
were carried over from wood- 
working to high speed machining 
of nonferrous metals, so is the 
latter now contributing to higher 
rates of metal removal from steel. 


According to Charles Onsrud, 
‘“‘We must continue to develop new 
methods of manufacturing more ™ 
products at less cost, in order to ~ 
continue to compete for world” 


trade and to meet the competition § 


at home from products made with 
low cost foreign labor.” He cites 
high speed machining as just one 
big step toward reducing cost 
throughout industry, and reaffirms 
that what industry can do in the 
future is limited only by its own 
imagination. 
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| CINCLs*NATI 


Twelve linear feet of parts every minute 


deadoned and ground on CIN CINNATI vs 
Precision Production Line 








Shortest and fastest trip to the point of perfection . . . the 
one taken by shock absorber piston rods in this CINCINNATI Preci- 
sion Production Line. Work traverses first through a CINCINNATI 
FILMATIC Centerless Grinder for the primary grinding operation, 
then through an INDUCTRON® Induction Heating Machine for 
hardening of the center section. Four more Centerless Grinders 
complete the grinding operation, the finished parts emerging at a 
rate of 12 linear feet per minute or 960 per hour. 


CINCINNATI FILMATIC Centerless Grinders are ideal for produc- 

tion line duty. Infinitely variable regulating wheel speeds permit 

ini close adjustment of speed to suit station-to-station work traverse. 

ction, 960 times every hour. Continuous flow of shock absorbér . . . . : 

piston rods, selectively hardened and centerless ground on this | Simple swivel plate adjustment aligns work rest and ‘Tegulating 

CINCINNATI Precision Production Line, eliminates unnecessary | Wheel unit with conveyor. FILMATIC grinding wheel spindle bear- 
work handling. Line consists of five CINCINNATI FILMATIC Center- i i i 

ings will nev ’ ture-adv e 

less Grinders and one INDUCTRON Induction Heating Machine. 8 3 ot —" production Many other Seoture-ed aang x 

are outlined in Catalog G-727-1D, covering the Centuramic line 

of centerless grinders. May we send you a copy? Grinding Machine 

C N C N N A PRECISION GRINDING MACHINES: CENTERTYPE ¢ CENTERLESS 


Division, The Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 
GRINDING MACHINE DIVISION MICRO-CENTRIC © ROLL * CHUCKING * PRODUCTION LINES 
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Write today for new catalog showing the 
complete line of Universal quality products 
UNIVERSAL ENGINEERING COMPANY + FRANKENMUTH 8. MICHIGAN & 
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Tube Inspection 
Simplified 

A Chicago instrument company 
has out-angled tooth-brushes in 
developing the Inspect-O-Scope, a 
device designed to inspect pipes, 
steam lines, boiler tubes, and other 
tubular constructions having off- 
set entrance holes. The user may 
look for imperfect weld seams, 
obstructions, and other “hidden” 
defects. 

Made by Size Control Co., a 
division of American Gage & Ma- 





chine Co., the optical inspection 
device will enter openings as small 
as %” pipe thread holes. It con- 
sists of a hinged optical section, 
the lower portion of which can be 
positioned at 90° to the entrance 
axis after insertion. The objective 
window and light source can be 
rotated through an arc of 360°. An 
indicating dial below the scanning 
knob accurately identifies the po- 
sition of the area being observed. 
Calibrations on the side of the 
scope indicate depth of insertion. 


The instrument will withstand 
500°F temperatures. A step down 
transformer power supply which 
connects ta any 110 volt AC source 
is furnished with the unit. 





PROTECT YOUR FUTURE— 
BUY 
U.S. SAVINGS BONDS 
TODAY! 
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AMPCO® metal lasts 5 to 10 times 


longer than ordinary bronzes 


for severe wear applications. 
Ideal for bearings, bushings, 
gears, worms, worm 
wheels, valve seatsand 
guides, wear plates, 

dies, etc. 





Don’t tie up Ds 
money in inventory 


Let Ampco cut your cost of handling wear- 
resistant alloys for production and maintenance 


Your Ampco stock raw-material distributor carries complete 
off-the-shelf stocks of AMPCO® 18 extruded solid rods, AMPCO 18 
centrifugally-cast stock bars, AMPCO 18 or 21 extruded rectangles, 
AMPCO 8 sheet and plate, and die blanks of DiBronze® in a full 
range of sizes for immediate delivery. 


Scrap and labor costs are reduced, because your Ampco distrib- 
utor cuts rod, sheet and plate to the exact size you need. And — 
he’s no farther away than your phone. 


Here’s the ideal way to hold your in-plant inventories and costs 
of copper-alloy products to a minimum. 


Call your Ampco distributor now for your copper-alloy require- 
ments and SAVE! 


LAIMIL?>G©) 


AMPCO METAL; INC. @ DEPT. 549 @ MILWAUKEE 1, WISCONSIN 
West Coast Division: Huntington Park, Cal. / Southwest Division: Garland (Dallas Co.), Texas 
D-93C 
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Longer Die Life Alloying additives such as lime- 
stone and aluminum are released 


to the vacuum chamber from an 
air tight hopper, so that outside 
atmosphere cannot reach the melt. 
In addition to the alloying function, 
these additives form an insulating 
“skin” over the molten steel so that 
the ladle may be removed from the 
vacuum chamber without expos- 
ing the steel to atmosphere. 


The continuing exploration for 
better aircraft quality steels at A. 
Fink] & Sons Co., Chicago, has pro- 
duced a forging die block steel 
which has demonstrated 24.7% 
longer useful life. Fink] FX Tem- 
per-l vacuum degassed alloy steel 
is produced by an advanced vac- 
uum melt process that excludes 
air until the steel has reached in- 
got form. This involves two opera- To maintain exclusion of atmo- 
tions of particular interest. sphere, the ingot molds are pre- 


BRS OFS TON aR RE yi [RATA CEE SIE URED Sr 
ee Pe , . 
we 


This set of FX Temper-1 die blocks 
produced 43,816 steering arm forg- 
ings before sinkings expanded 
1/16”, necessitating _re-sinking; 
some 10,000 more forgings than 
could have been expected of dies 
from conventional steels. 





filled with an inert gas, and the 
steel is poured through a pressur- _ 

éf | ized “blanket” of the same inert} 

REM gas. Studies in a large automotive | 

you Can cae A ae forging shop showed that die’ 
d ° fe Se | blocks made from this cleaner: 
esign ' ——— a | tougher steel are producing 24.7% 

| more hot forgings per sinking than’ 

has been achieved by die blocks 
made from steel which has nog 
been degassed. - 
BETTER — our time proven proc- a 
ess of bonding special analysis The Management 

tool steel to tough machineable ee of Engineers 


steel, then hardening the tool steel : % , 
(65-66 Rockwell C) along entire = (== | OPTIMUM USE OF ENGINEER 


length, enables us to give you eek ps ING TALENT, published by the” 
hardened surfaces anywhere you American Management Associa- 
want them. | tion, 1515 Broadway, New York” 
weemen | 36, N.Y., 1961, 416 pages, $9.00. 
FASTER — we make hundreds of | = | séRepresentatives of leading com- 
these special shapes for every panies here discuss every phase of 7 
conceivable application—our new m | effective engineering management 
production methods are geared to es —from basic objectives, responsi- 
meet fast delivery requirements. ". | bilities, and organization of the 
$a bs engineering division to recruiting 
LOWER-IN-PRICE —no one is as # E : - | and selection, compensation, super- 
completely set-up — design, engi- | vision, professional development 
neering, heat treating and produc- - and evaluation. 
tion—to deliver these special ways ony! The book is billed as “the fir 
to you at a price far below what tial comprehensive analysis of the 
it would cost you to make them a 
management of engineers.” It 


lf. 
oe treats in detail the role of the 


IMPORTANT — we carry in hardened GR oaT mE manager—that of = 
stock 12 standard way shapes in 88 sizes, terpreting top management policy 


with delivery from stock to 5 weeks. "= S| «for his engineers and of informing 

Ss management of progress in engi- 
neering projects. The book is most 
useful in showing the engineering 


THE OHIO KNIFE CO. ii | manager how to help both top 
CINCINNATI 23. OHIO |=} | management and the engineer do 


CIRCLE INFORM-A-GRAM KEY NO. 64 | @ better job. 








For FREE Bulletin-A, describing O-KNI-CO hard- 
ened ways, wear plates, etc., write Dept. 122-LL 
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HIGH SPEED 
UNDERDRIVE 


COMPACT 


UNDERDRIVE 


Why compromise on a “nearly right” machine? Choose 
Niagara and you'll choose exactly what you need — for 1” 
plate or paper-thin sheet metal . . . short pieces or 20’ 
lengths . . . automated high speed production or single 
stroke operation. Niagara has the world’s largest selection 
of squaring and other types of shears . . . nearly 150 models. 

Rugged underdrive and gap type giants for heavy indus- 
try and steel warehouses. “Middleweights” for medium gage 


NIAGARA MACHINE & TOOL WORKS e¢ BUFFALO 11, N. Y. 
District Offices and Distributors Everywhere 


America’s most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work. 





—_—— 
—_ ee ————— 
ygeee * 
“a 
° GAP TYPE 





AIR OPERATED 


material. Economy power and foot shears for the sheet 
metal shop. Slitting and ring and circle shears. Yes, even 


hand snips! There’s no line like the Niagara line . . . any- 
where! 

Next time you need shears of any kind, take advantage 
of the greatest range and variety in the business. Select 
Niagara. 

Keep the full Niagara shear story on file. Send for any or 
all of these bulletins: 


Bulletin 69 
.... Bulletin 72 
Bulletin 73 
Bulletin 71 
Bulletin 87 
Bulletin 80 


Underdrive Power Squaring Shears (to 1” plate) .............. 
Power Squaring Shears with Gap (to 54” plate) 

Power Squaring Shears (Medium Gage) . 

Power Squaring Shears (Light Gage) . 

Air Power Squaring Shears 


Foot Squaring Shears 
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for lasting 
models to meet your re- 
quirements. 


TOOLS IN LESS THAN 
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STORE PRECISION GAGES! 


Saves Space! Time! Costly Damage! 


YES, as many as 1,092 of your valuable tools and 
gages can be safely and systematically stored in one 
M & S GAGE STORAGE FILE .. . each tool in its 
individual compartment . . . adjustable dividers 
adapt for gages, taps, dies, reamers, form tools, ete, 
Enthusiastic users include Generali 
and Specialty Machine Shops, Air. 


craft, Electronic, and Automotive 
Industries. 


rced construction 
service. 3 







Write, Wire, Phone 
for Specs & Prices! | 


Mé&S ' 
EQUIPMENT CO., mc : 


380 DARWIN DR. 
i SNYDER 26, N.Y. 


ee ee ee ee 


1,092 


VALUABLE GAGES & 


3 SQ. FEET 


OF FLOOR SPACE 


















































Taperlock 
Gage Handles & Blanks 


Write Today for 








i FREE Catalog 
NS immediate 
delivery 
Taperlock Gage Handles oo 


are available in either Steel 
or highly polished Alumi- 
num and may be anodized 
in all colors for an addition- 
al charge 

Taperlock Blanks are 


available in Tool Steel or 
High Speed Steel. 





(Made to American Gage Design Standards) 


HURON MACHINE PRODUCTS, INC. 
P. 0. Box 2274, Dearborn, Michigan 
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Air and coolant valves 
are independent of the 
container and _ near 
mist nozzles, giving 
the operator safe, vis- 
ible “finger-tip” con- 
trol of the mist vol- 
ume. 


Increases speeds, production and tool life tremendously 
—permits heavier roughing cuts—saves drills, taps and 
other cutting tools—chips are blown away—reduces 
loadiny of grinding wheels and abrasive belts, lasts 
longer, work stays cool—no messy, wasteful brush ap- 
plications. Available in 1 and 5 gallon sizes with one to 
six outlets. 


SEND FOR NEW BULLETIN 37-CA 








TRICO FUSE MFG. CO. MILWAUKEE 12, WIS 


CIRCLE INFORM-A-GRAM KEY NO. 663 


















TON 





ge! 


and 


n its 
ders 

ete. 
neral 


Otive 


» 








SEPTEMBER 1961 





67 


STOP 
NEEDLESS RING GAGE 
SCRAPPING 
WITH PIPE MACHINERY 
HILO SET 


that still have 


Setting Plug Gages you can be 
ich wasteful, untimely 
f the tolerance to which 


lefinitely 





THE PIPE MACHINERY COMPANY 29100 Lakeland Boulevard + Wickliffe, Ohio + Greater Cleveland 
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Compare Index Units! FERGUSON 
“PROVES OUT”... Point by Point. 


Selection of components for a pro- 
duction machine should be based 
upon the machine’s return per dol- 
lar investment. Matching “‘first 
costs’”’ only does not generally result 
in the design of profitably operated 
equipment. 

Here is a check list for comparison 
of indexing mechanisms. ‘*Price’’ is 
shown in its order of consideration. 
1. BACKLASH— None? Some dur- 
ing the dwell or index or both? Any 
backlash during any part of the cycle 
results in wear-causing vibrations 
and shock loads... The Ferguson 
Drive maintains zero backlash at all 
times. 

2. RATED LOADS—What is the 
rated life and under what load? 
What is the average follower life 
(B-10 life)? The Ferguson Drive is 
rated at maximum precision for at 
least 8,000 hours operation and with 
an average follower life of 90%. 
Replacement of the followers re- 
news the life of the Drive for another 
8,000 hours. Ferguson cams never 
wear out under rated loads. 


Oo & THE FERGUSON 


Y 





. } PRELOADED 
FOLLOWERS ===9q 
“| 


NO CLEARANCE ama 





3. JOB SUITABILITY—Can the 
acceleration characteristic be pre- 
selected according to job require- 
ments or is it inherent in the 
mechanism or limited by the manu- 
facturer? Acceleration of the 
Ferguson Drive can be chosen after 
an application evaluation to provide 
optimum operation. 


4. INDEXING ACCURACY— Are 
time-consuming shot pins necessary 
for precision? ... They soon wear 
and lose accuracy. The Ferguson 
Drive is positive locking and locat- 
ing for extreme precision without 
shot pins. 


5. FIRST COST vs. TOTAL COST 
—Now consider the higher produc- 
tion rates, better quality and much 
lower maintenance costs the Fer- 
guson Drive gives you. Determine 
the total cost of the various indexing 
mechanisms. The Ferguson Drive 
has proved out... And you’re on 
the way to building more profitable 
production equipment. 


DRIVE 


Cam features a tapered rib 
along which two standard cylin- 
drical followers roll without 
clearance... maintaining zero 
backlash during index and dwell. 
While in the dwell or ‘‘work” 
position a straight portion of 
the cam rib locks the hub posi- 
tively, without auxiliary locating 
or locking devices. Extreme 
precision is inherent, even at 
speeds as high as 2,000 in- 
dexes a minute! 


\ 
TAPERED RIB =anad 


CATALOG NO. 161 gives complete 
design data on nearly 100 standard 
indexing mechanisms, over 150 index 





tables and various auxiliary items. 
Send for your free copy ...There’s 
one for every design engineer. 


FERGUSON 


MACHINE COMPANY 


A Division of Universal Match Corporation 


7818 Maplewood Court ° 


St. Louis 17, Missouri 
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Bright Finishes 
for HSS, Tool Steels 


Parts finishing before heat 
treating—that’s a prospect often 
possible since Ipsen Industries, Ine, 
introduced a fully automatic hard. 
ening process for high speed ang 
tool steels. The process produces a 
bright finish on the parts treated, 
maintains correct surface carbon 
concentration, holds distortion to 
a minimum, and reduces operation 
costs to less than half those for 
salt treatment, say officials of the 
Rockford, IIl., firm. 

The basic equipment used is a 
modified Ipsen vacuum unit. An 
operator at the control cabinet sets 
the time at pre-heat soak and at 
high heat soak. After he starts the 
cycle, the unit will automatically 
perform all functions, and ring a 
bell to signal the operator when the 
work is finished. 

Since the work is protected from 
oxygen and other oxide producers 
during the heat treat cycle, the 
surface remains clean and bright, 
often allowing finishing before 
heat treating. Also, as both work 
and the furnace are heated to- 
gether, and parts are never moved 
while hot, distortion is held toa 
minimum. 


Government, 
Everyone’s Business 


Former President Dwight D. 
Eisenhower told a recent gather- 
ing of industrialists that whether 
they liked it or not, the govern- 
ment, because of the high tax rate, 
was a part of their business. He 
urged them to recognize this in 
business management, just as they 
would recognize the need for bud- 
gets, cost control, product research 
or advertising. 

He also advised the group that 
“businessmen should volunteer 
their services at local, state, and 
federal government levels.” He 
called for industry to “find young, 
personable candidates” from both 
political parties who stand for 
sound progress and “sanity in fis- 
cal affairs.” 

The occasion was a meeting of 
the Manufacturers’ Assn. of York, 
Pa. Gen. Eisenhower, now a Get- 
tysburg “farmer,” referred to the 
industrialists as his neighbors. 
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SPEED KING «=: 


Deceleration » 
Manifold 
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Controlled by limit switches, the decelera- 
tion unit permits rapid initial cylinder 
travel . . . then restricts cylinder exhaust 


eo, °@ a7 ? 7. . . 
ide d d f cylind hioning. 
,..for positive cushioning | 7722" se se, 
momentarily to the exhaust side of the cylin- 


of high speed der for added deceleration and cushioning. 
transfer units 











The Speed King deceleration manifold con- controlled deceleration and positive cushion- 
trols double-acting cylinders on automated ing prevents damage to mechanisms . . . pro- 
equipment moving masses weighing several tects valuable dies and tooling. 

hundred pounds . . . where rapid travel and 


Your Bellows-Valvair Field Engineer can 
advise you on control of large, fast-moving 
reciprocating units. Call him today. 


precise, easily regulated cushioning, at any 
point in either or both directions, is required. 


Rapid travel keeps production rates high... 























CUSHIONED RAPID ADVANCE CUSHIONED 
RETRACT AND RETRACT ADVANCE 
TT TT ] <_—_ <—_ <a 
| err [ + — ante ctetigecintae thee atiyh ince i 
i (apieareeeeteas i mT v 7 T one ie wheeee a 
Li a paint whats 
LS-1 \S.2 
CUSHION } 
ia CONTROL 
VALVE V. 
CONTROL a | pict 
VALVE aaa 
REGULATED FREE RESTRICTED REGULATED 
PRESSURE EXHAUST EXHAUST PRESSURE 
A B 








@ RAPID ADVANCE. .. advance control valve opens and exhausts to cushion control valve. Cushion control 
valve, de-energized, directs cylinder exhaust to free outlet. 


@ CUSHIONED ADVANCE. .. advance control valve remains energized. LS-2 energizes cushion control 
valve, diverting cylinder exhaust to restricted outlet. 


@ RAPID RETRACT... retract control valve exhausts to cushion control valve, which de-energized, directs 
cylinder exhaust to free outlet. 
@ CUSHIONED RETRACT... retract control valve remains energized. LS-1 energizes cushion control valve, 


diverting cylinder exhaust to restricted outlet. 


Write for Bulletin MAN-11. Address Bellows- Bellows - a | V ai r 


Valvair, Akron 9, Ohio, Dept. TP-961. AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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INSTRUMENTS FOR MEASUREMENT & CON- 


TECHNIC AL BOOKS LU Trou by Werner G. Holabeck. 1986. 216 
eee pages. y describes, illustrates and com- 





HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, DEPT. E 
CLEVELAND 18, OHIO 


Gentlemen: Please send books checked. 


THE ACCURACY & CEOMETRY OF PRECISION 
SURFACE PLATES, ANGLES & STRAIGHT 
EDGES by E. Willard Pennington. 


ADHESIVE BONDING OF METALS by George 
Epstein. 1954; 227 pages. 


AN EDITOR INTERPRETS TRUE POSITION 
by W. E. Hoffman 


BORING methods, machines and miscellan 
for making close-tolerance holes by W. E. 
Hoffman. 


BRAZING MANUAL prepared by the Com- 
mittee on Brazing and Soldering, American 
Welding Society. 1955; 208 pages. Practical 
information on every type of brazing prob- 
lem, including tables. 


COLD FORMING OF STAINLESS STEELS by 
Lester F. Spencer, A 28-page pamphlet. 


DIAMOND TECHNOLOGY by Paul Grod- 
zinski. 784 pages. 93 working tables, and 
over 486 photographs and drawings. The 
only standard work on the subject. 


C] DICTIONARY OF METALLURGY by A. D. Mer- 
riman. 400 pages profusely illustrated. 7,000 
definitions. 236 tables. 


‘a DIE DESIGNING & ESTIMATING, 4th edition. 
363 pages; 26 chapters; over 400 illustra- 
tions, standard reference work. 


Cl DIE ESTIMATING fourth edition. Provides 
the KNOW-HOW for determining what it 
takes in units of time to build a die. 62 


pages. 


CT ELECTROPLATING ENGINEERING HANDBOOK 

edited by A. Kenneth Graham. 1955; 670 
pages. Complete engineering fundamentals 
and processing data on all phases of electro- 
plating. 


FASTENERS HANDBOOK by Julius Soled. 
1957; 450 pages. Complete data, illustra- 
tions and descriptions covering all currently 
available industrial fasteners. 


GEARS FOR SMALL MECHANISMS by W. O. 
Davis. 20 chapters profusely illustrated 
covering theory, design and practice in cut- 
ting and generating gear tooth forms. 


pal 4 * eo aed & en ag CIR- 
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$ .75 
$2.95 


$1.00 


$ .75 


$4.75 
$1.00 


$10.00 


$25.00 


$7.50 


$3.00 


$10.00 


$12.50 


$6.00 


$5.00 


pares all current devices for measuring and 
controlling temperature, moisture, pressure, 
flow, uniformity, etc. 


MACHINING, HEAT TREATMENT & PICKLING 
OF STAINLESS by Lester F. Spencer, 36 
pages on the working of stainless steel. 


MANUAL OF MACHINABILITY AND TOOL 
EVALUATION by Antoni Niedzwiedzki. 
Tool life formulas, tool life criterion, chip 
load and workpiece hardness, tool geom- 
etry, test records, tool inspection, machin- 
ability classification, machine tool selection, 
and much other valuable data including 
graphs, drawings and recommendations. 


MATHEMATICAL PROGRAMMING by Rein- 
feld & Vogel. 274 pages. The practical ap- 
plication and use of mathematics in indus- 
trial programming. 


MICROSTRUCTURES OF DIAMOND SURFACES 
by S. Tolansky. 11 coe of original re- 
search, New optical techniques explained. 


PLASTICS ENGINEERING HANDBOOK, com- 
piled by The Society of the Plastics Indus- 
try. 850 pages. 


PLASTICS TOOLING by M. W. Riley. 2nd 
edition. 216 pages. A concise, accurate, up- 
to-date summary of all available informa- 
tion on plastics tooling. 


a THE PRINCIPLES OF INVENTORY MANAGE- 

MENT by Nyles V. Reinfeld. An authori- 
tative 32-page treatise on the economic 
aspects of analysis within your existent 
inventory control system. 


C] PRINCIPLES & METHODS OF SHEET METAL 
FABRICATING by George Sachs. 1951; 537 
pages. Describes in detail sheet metal 
forming methods, metallurgical effects in 


$10.00 


$1.50 


$6.00 


$8.00 


$8.50 


$15.00 


$7.50 


$2.00 


stamping, drawing, extruding, bending; de- $11.00 


sign of parts and dies, etc. 


CT] PRODUCTION CONTROL by Nyles V. Rein- 

feld. 1959; 340 pages. A practical guide to 
the principles and functions of production 
control—details forecasting, scheduling and 
inventory techniques—incorporates up-to- 
date research from 500 companies. 


C] TECHNICAL WRITING MANUAL by Chris- 
tian K. Arnold. A glossary of word usage 
for technical people. 


TECHNIQUES OF PRESS-WORKING METAL 
by Eary & Reed. 472 pages. 20 chapters and 


L 


$8.00 


$2.50 


hundreds of drawings cover this subject in $12.00 


highly comprehensive detail. 


[J TREATISE ON MILLING & MILLING MA- 

CHINES by The Cincinnati Milling Ma- 
chine Co. 896 pages, over 200 formulas and 
700 illustrations and charts. 


$8.00 


AMOUNT OF ORDER $———— 
coe account shipments to rated companies. Otherwise pera 
th 


order, please. 
tax. Quantity prices quoted on request. 


No C.O.D.’s. Ohio customers add 3% 
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HOW IT WORKS: 


Familiar electroplating in reverse. 
The electrical field forces © electrons 
away from the workpiece surface. 


Metallic atoms are @ ionized, 
dissolve in solution and 
are flushed away. 





his is ANOCUTTING: 


Modern Electrolytic Machining ... Key to Lower Production Costs 


The only sound, a rush of fluid. The tool never touches the 
workpiece. There is no friction, no tool wear, no heat, no sparks. 
Metal is dissolved electrochemically, with precise control of 
size and finish. 


ANOCUTTING can overcome many of your most troublesome 
machining problems. It moves at top speed through delicate cuts 
or through the hardest alloys. No heat damage ever. Burrs never 
form. ‘Sink’ a square hole . . . or any other shape for that matter. 
The tougher the job, the more you can save with ANOCUT. 


Use ANOCUTTING to profile, turn, grind, plane, slot. A variety 
of versatile ANOCUT machine tools are available. 


7 
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WRITE FOR FACT PACK. Tells what 
ANOCUTTING does, how and when 
to use it, how much it saves. Write 
Today! 


Anocut. 


ENGINEERING COMPANY 


631 West Washington Boulevard * Chicago 6, Illinois 
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CAPACITY 


5 I JAW CHUCK 

CAPACITY The ease and simplicity of operation of the DSM59 
enables relatively unskilled operators 
to produce parts to close limits without expensive tooling. 






INTERNAL 
3 /’ CHUCKING 
CAPACITY 





HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 
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Look what clamps are doing! 








Practical uses of Wespo 
Toggle Clamps and Pliers that 
may suggest ways you can save 


Toggle plier serves as low cost fixture for testing castings 
The air line is connected through one jaw of a Wespo 
Model 522 Toggle Plier. The plier is then clamped 
onto the casting and air applied by a foot control. 
Immersing the casting into a tank quickly spots any 
defects. Patented “Quick trigger” feature of the Model 
522 instantly releases the casting; speeds testing. 
Rugged, lightweight Wespo toggle pliers are available 
in various jaw capacities and sizes. 


Holding these glued parts together while drying is a simple 
task with Wespo Horizontal Bar-Type Toggle Clamps. 
Neoprene-capped spindles prevent damage to plastic 
surfaces, yet securely hold the parts during the drying 
operations. Wespo toggle clamps are available in more 
than 80 types and sizes. So, the next time you think 
clamps, think Wespo! 


Simple, low cost “parking brake” for this track-operated 
frame is provided by a Wespo Push-Pull Clamp 
equipped with a neoprene-capped spindle. “Brake” is 
quickly applied or released by a simple flick of the 
wrist. Wespo Push-Pull Clamps are available in vari- 
ous sizes and holding pressures and are ordinarily 
used on holding fixtures where push or pull clamping 
is required. 


FREE CLAMP CATALOG! 
Ask your Wespo distributor 
for your free copy of this 
16-page Wespo catalog. It 

will help you quickly select 
the right clamp for every 
clamping job. 





VIVES fa 


DIVISION OF VLIER ENGINEERING CORPORATION 
26935 W. Seven Mile Rd., Detroit 19, Michigan 
Formerly West Point Manufacturing Company 
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Use the New, Modern A-L Steelector System 





Now you can accurately select the proper tool steel based 
on its individual characteristics and be sure that it’s avail- 
able for off-the-shelf delivery before you place your order. 

The new Allegheny Ludlum STEELECTOR Program 
makes tool steel selection fast. And it eliminates the em- 
barrassment of specifying a grade which later turns out to 
be unavailable or available only after a costly delay. 

The leading grades of tool steel that meet 96 percent of 
all applications—as listed in the Allegheny Ludlum Tool 
Steel Handbook—form the basis of the STEELECTOR 
Program. The STEELECTOR Grades are charted on cards 
covering each group of steels (tool room, hot work, and 
high speed grades) to help you select the particular grade 
best for your application. 

Bar graphs on each STEELECTOR Card show how the 
various grades compare in abrasion resistance, toughness, 


¢ 
¢ 





PROGRAM 


/ ALLEGHENY LUDLUM 


/ Tool Steel warehouse stocks throughout the country 


size stability, machinability and red hardness. It’s easy to 
determine accurately the combination of properties that best 
suits the job at hand. 

The complete necessary range of sizes and shapes is listed 
in a special Data Stock List for every grade. These lists also 
include heat treating, typical working hardnesses and other 
data to insure that your selection is correct. 

You can choose with confidence because every STEEL 
ECTOR grade has been selected from the complete line 
of Allegheny Ludlum Tool Steel and made under the rigid 
quality control standards of all A-L products. 

For a complete explanation of the STEELECTOR Pro 
gram, ask your Allegheny Ludlum sales representative fora 
copy of the colorful A-L Tool Steel STEELECTOR Booklet, 
or write: Allegheny Ludlum Steel Corp., Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. TP4. 
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High Costs Foiled 
By Throw-aways 


Despite the light, bright char- 
acter of aluminum foil, there’s 
many a large, rugged machine be- 
twixt raw inggt and pretty box. 
One of these, an ingot scalping 
miller at Anaconda’s Terre Haute, 
Ind. works, removes blemishes 
from the faces of huge aluminum 
ingots (an ingot blemish can turn 
up as a mile-long tear in the foil). 


The 72” cutter had required re- 
placement of its 12 HSS blades 
after every 8-hour shift. Wesson 
Corp. Ferndale, Mich., recom- 
mended fitting carbide parallelo- 
gram throw-aways. Since this re- 
placement, the machine has work- 
ed more than 12 weeks between 
indexes of inserts. 





Huge aluminum billet has been 
surfaced by ingot scalping machine. 
Wesson throw-away inserts fitted 
to 72” cutter have vastly reduced 
cutter service time, improved sur- 
face quality. 


Savings have been realized 
through vastly reduced cutter 
maintenance, and through reduc- 
tion in cutter adjustment time 
from two hours to a few minutes. 


Further advantages have been 
realized through better finish, al- 
though fewer blades are needed, 
and because the new blades can be 
adjusted accurately. The latter 
feature has permitted increasing 
maximum depth of cut from %” 
to %” or more, which can mean the 
difference between a single pass 
or two passes if a deep blemish is 
encountered. 





The Inform-A-Gram Card is 
for your convenience in mak- 
ing inquiries about Adver- 
tised Products and Editorial 
items. 
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CLASS “X” - PLUS .000,040"- 









WEAR-CHECK 

Size etched to opprox. 

one-tenth depth. Out-of- 

size when marking be- ae 
comes faint - two tenths p> 
undersize when marking 

disappears. . . Reserve 

marked end for critical 

inspection. 

PHANDLE NOT NEEDED 

Paterted relief in center 

pf each gage enables 





uick, easy, convenient, 


whichever user prefers. * 
ime-saving. 





Nominal size, +- and — 12 tenth steps. Set 
FTP25 consists of nominal gage with 24 addi- 
tional gages. Twelve gages range upward from 
nominal in 0001” steps each. Twelve gages range 
downward from nominal in 0001” steps each 


Nom. sizes .039 thru .3750 $39.40 
Nom. sizes 3775 thru 6270 $43.80 
Nom. sizes 41/64" thru 1” ; $52.20 





oe) es at fs 8) 8 + 48 on 6 
= nm 7 Bie part 
Pee a ae a ee 
0S61-B - 21 thru 40,5..............- $41.00 


MINUS .000,000” 
APPROXIMATELY 1 MICROINCH FINISH 


Use without handle, ' 





& 
s 
‘of most-popular sizes. Over 3.000 sizes 
in tenths from .038” to 1”! Phone 
your stocaing franchised distributor. 
BOSTON, MASS. 

Marton Equipment WA 2.3848 
W. HARTFORD, CONN 

. King AD 6-3522 
CALDWELL, NEW JERSEY 
mci 


) CApitol 8.0660 
NEW YORK CITY AREA 


e Mausner Equipment Co WV 1-5677 
* A. N. Nelson, inc MAin 5.3860 
Morris Abrams, inc. CAnal 6.6900 
WHITE PLAINS, N.Y 
Main Tool & Supply 9-0037 
; MANLIUS, N.Y 
House of Tools HA 2-9432 
PHILADELPHIA, PA. 
Alden Supply Co. WA 2-7910 
i] BALTIMORE, MD. 
W. C. Chapman and Sons 8R 6-5094 
MIAMI, FLA 
e Lafayette Tool NE 4-7604 
CLEVELAND, OHIO 
U. S. Carbide Too! UA 4.2966 
ROIT, MICH. 
8-H Tool & Supply 30 6-7943 
MILWAUKEE, WIS 
Akroline Machines ME 4-5642 
ROCK ISLAND, ILL 
Ziel Supply Co 6-5120 
ST. LOUIS, MO 
MEMPHIS, TE a 
1S, TENN 
PRECISION LAPPED eet Abr on 4.6102 


LENGTH - 214”, 2%”, 3”, 3%" I tome mena Vi 2.3558 











LOCAL STOCK 

Your distributor stocks 

most-popular sizes. Also kad 

over 3,000 gage sizes — = bo 
in tenths, from .0378 ~ e 
to 1”, in inventory at = 

factory for same day 


7 — H a bay — Co 2.6547 
'ULSA, u 
4 | wm Ri » TE 8- 
H Certification of Accuracy | Domus eas ee 
i | Southwestern Precision EM 3.1721 
1 DEL-TRONIC CORPORATION unconditionally guarantees |{! DENVER. COL Lo, 
7 gage herein to be within a size tolerance of plus} Di Eugenio T EAst 2.5000 
i! ‘Soo.cee minus .000,00°; surface finish approximate! | ALBUQUERQUE. 
}{ microinch; both ends concentric to one another. All Master i Equipment Sales CH 7.3781 
}; Gages in our plant are calibrated semiannually or oftener, |! PHOENIX, ARIZONA 
!] with standards ig a to the Nationa) Bureau of Stand. |} Di Eugenio Too! AL 8.8364 
4] ards, Washington, D. C AB 1 SAN FRANCISCO, CAL 
as fond { Brennan-Hamilton WU 9-2700 
i x 2 35 bE LOS ANGELES, CAL 
q vacevens(  / i Eger Too! & Supply CU 3.9213 
—— - Frey Industrial LU 8.4281 
Marshall Too! AN 3.6121 
Quality Contro! Co. HO 9.5385 
is assured through continuous checking and surveillance of all Deltronic production and inspection facili- veh eo Co CU 3-5642 
ties by MetroLonics, an independent Metrology Laboratory, with standards uninterruptedly and directly Uai i eter Co, = 37251 
raceable to the National Bureau of Standards, Washington, D.C. To maintain the most exacting requirements of precision measure- Victor — 4 oes 
nt, all gaging standards used in manufacturing of Deltronic gages are calibrated and certified quarterly . . . MetroLonics also SAN DIEGO, CAL On 8-087 
checks samples of each and every Deltronic production run 


Quality Contre! Co. HOllywood 9.5385 


INSPECTION Electronic gaging equipment, accurate to ten millionths or better, is used for all measurement. Round- Franchises available in some areas: 

ness is checked on a Talyrord with spindle runout guaranteed to one millionth accuracy. A polar chart  Deltronic Corporation, 
Bhowing roundness of a production.run Deltronic gage is reproduced at left. Final lapping, grinding, and inspection performed in 
itonic’s plant is in temperature-controlied rooms. maintained within standard 68°. 





plus or minus one-tenth of 1° Costa Mesa, Calif. 





BLUE CHIP CUSTOMERS 
USING DELTRONIC GAGES 
IN QUALITY CONTROL, 

+ INSPECTION, PRODUCTION: 


AERO-JET GENERAL + CALIF. INSTITUTE OF 
TECHNOLOGY . JET PROPULSION LAB. - 
CONVAIR - e DIV. OF GENERAL DYNAMICS 
* DOU AIRCRAFT + NORTH AMERICAN 
AVIATION + NORDEN-KETAY + ROHR AIR 


shipment. CRAFT + RAMO-WOOLRIDGE + SUMMERS 
CIM MCCULLOCH MOTORS « GENERAL ELEC: 

. Ul H . L > 

+ came OF ‘ - TRIC + FENN MANUFACTURING + IMCO 
SCREW PRODUCTS + GRAFLEX + ACF INDUS- 

Both ends absolutely y TRIES + MARQUARDT AIRCRAFT + KAMIS 


concentric. This, plus 
extra length, is invalu- 
able for layout, hole 4 
spacing measurement. 





Each set consists of a nominal size gage, plus 11 
or 23 gages ranging upward from nominal gage 
in 0005” steps 


Nominal sizes HT12 HT24 
038” thru .228 $23.90 $39.40 
A DARD 
O D 7 


» +e , 


‘ach set contains “gage, 2 
gages ranging upward from nominal in .001" 
steps, and 12 gages ranging downward from 
nominal in steps of 001”, total of 25 gages 


ENGINEERING + PERKIN-ELMER + SERVO- 
MECHANISMS + RADIO CORPORATION OF 
AMERICA + HAMILTON STANDARD + WEST- 
INGHOUSE ELECTRIC CORP. + CADILLAC 
MOTOR CAR CO. + FORD AERONUTRONICS 





Nominal size, + and — 1, 2, 5, 10 tenths. Set 
TP9 consists of nominal gage with eight addi- 
tional gages. Four gages range upward from 
nominal .0001", .0002", .0005* .0010”. Four 
down from nominal, 0001", 0002”, .0005”,.001 

Nom. sizes .039 thru .3750 $19.60 

Nom. sizes 3775 thru 6270. ... $22.40 


Nom. sizes 41/64" thru 1” $29.60 
O 
ee 


: * thre Pr oe 
FS64-B - 25/64" thru 5/8” «+ $4150 


YOU CAN 


Lat... mae 


GuPrERIORN. 





die sets faster, safer, more efficiently! 


Because SUPERIOR offers Exclusive Safety Features 
such as Special Gripping Flanges for finger protec- 
tion; . . . Lock Jaw Lifting Device attaches to flange 
quickly and easily . . . and E-Z Lift Sling Chain. . 
all provide fast, safe handling of large and small 
die sets. 


Our Free 24-page Catalog tells the whole story. 


ae 


‘te 3 
fh FAS 97 
f* y % THE Exclusdue set 


~ 
i 2754 South 


= 





L>Lsh20©) | 
DIE SET CORP. 


19th Street * Milwaukee, Wisconsin 


Cheshire, Connecticut 
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Know-How Needed In 
Adjusting Ring Gages 


| FROM Frank J. Vlasaty of Size 
' Control Co. (Divn. of American 
' Gage & Machine Co.) come three 
cautions in adjusting ring gages 
for checking external screw 
threads. Ignoring these, says Vlas- 
| aty, is all too common, and can 
cost dearly in gage life and in 
needless product rejection. 

1) Adjust your ring gage in the 
right sequence of steps: (a) loosen 
locking screw, (b) put gage on 
full-thread portion of set plug, (c) 
open or close ring by means of the 
‘adjusting screw (split member 
threaded both inside and out), (d) 
tighten the locking screw. Remem- 
ber that the locking screw’s oniy 

















Figure 1 
function is to lock (not to adjust). 
It’s helpful to hold the shank or 
handle of the set plug in a vise and 
use two screwdrivers, one in each 
hand. 

2) Be sure your ring gage will 
not accept the setting plug when 
the adjusting assembly is loose 
(and the ring collapses). The ad- 
justing screw is designed to spread 
the gage by exerting force through 
the precision dowel sleeve (not to 
close the gage by tension in the 
locking screw). If a gage fails this 
test, it is worn or sprung, and 
should be replaced. 

3) Use gages in which the dowel 
sleeve is selectively fitted (within 
one tenth) into its reamed bore. 
Although U.S. Commercial Stand- 
ard CS8-51 limits both ream tol- 
erance (3 to 5 tenths depending on 
size) and dowel sleeve tolerance 
(2 to 3 tenths), mismatched as- 
sembly can give sloppy fits which 
can cause a planar distortion like 
that of a split-type lock washer. 
Check the sleeve fit by removing 

-. - Continued on page 78 
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THICKNESS 





BACK 
L—F- 





| 


5 





| LENGTH 


BAUSCH & LOMB 


_> THICKNESS 


Fast? You bet your life. . . but that’s 
only part of the story. Bausch & Lomb 
DR-25B Optical Gage gives you direct 
measurement to 0.0001” over a 3” range 
on a bright, magnified scale... 

to 0.000025” if required. Designed for 
shop use, no other instrument of this 
type, at any price, achieves 

such precision. 


Fast, easy, accurate... and only $875! 
Put the DR-25B to work in your shop 
and start savings of up to 85% in 
gaging time (job-proved by Aeroquip 
Corp., Taber Instrument Corp. 

and many others. ) 


Distributed in U.S.A. through the DoALL Company 


BAUSCH & LOMB INCORPORATED 
79721 Bausch St., Rochester 2, N. Y. 


(0 Id like an on-the-job demonstration of the 
DR-25B with no obligation. 


(] Please send Catalog D-285. 
SII sissinsccutencaesstesseitesdimendiedeasbebuans p TREE pincltettlbebiaiainieads ; 
COMPANY . 
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Rotary Feeder 
Rotary Feeder 
(barrel type) , — type) 
apping 
Lower Part Device 
inserter 
and Probe oer ies 
and Probe 
: re 
Metering and Tamping Unit 


Loading Unit 





comes 
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assembly 





faster... better... at lower cost with a 
DPS special assembly machine 


Micro-parts, or parts many, many, times their size . . . parts of almost any 
shape or material go together fast, automatically, and accurately in DPS special 
assembly machines. DPS experienced engineers will combine rotary feeders 

. vibratory feeders . . . elevating feeders . . . and power screwdriving ma- 


chines with other processing equipment to feed, orient and assemble parts. 
If you have an assembly problem, let a DPS engineer analyze your production 
line. DPS special assembly and processing machines can give you higher-speed 
production . . . better quality control . . . and substantial reduction in assembly 
costs. Write today. 


15,726 


DETROIT POWER SCREWDRIVER CO. 


A Subsidiary of Link-Belt Company 
a 


Selective Parts Feeders; Screw, Nut and 
Stud Driving Machines; 
Special Purpose Assembly Machines 


2827 W. FORT STREET 
DETROIT 16, MICHIGAN 
TAshmoo 5-3070 
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. . » Know-How, from page 77 
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Fig. 2—To help ensure correct as- 4 
sembly and adjustment, gage dis. — 
tortion is checked by dial indicator, 


adjusting screw and locking 
determining if the sleeve will fal” 
out under a gentle shake. If so, ity. 
too loose. Test against lockwasher 
effect by the use of an indicating 
gage on the thread flanks a 
the locking slot (Fig. 2). 


Value Engineering 
Book Discussed 


VALUE ENGINEERING, VOL- 
UME 2, edited by Richard §. 
Mandelkorn. Published by Engi- 
neering Publishers, Division of 4 
AC Book Co., Inc., P.O. Box 2, 
Elizabeth, N.J., 1961, 167 pages, 
$7.50. 


This second volume, a companion 
to one published in 1959, is based 
on the Second Electronic Indus- 
tries Assn. conference on Value 
Engineering held at Anaheim, 
Calif. Twenty-four specialists in \ 
the field have contributed, and the 
work of each has been given a 
chapter. 

Information is aimed at explain- 
ing how the principles of modem \ 
value engineering are used to re- ‘ 
duce the cost of manufactured 
products while maintaining or im- 





proving product quality. Proce- f 
dures to obtain the confidence and r 
active cooperation of others, to f 
analyze the function rather than 
the product itself, to equate value 
with cost, and to devise new de- 
signs to bring cost into balance 
with value to the customer are all 
discussed in detail. d 





Nol just four Presses.— 


A Complete Production System 


Erected and Proved Before Delivery 


The way one major manufacturer produces automotive 
wheel discs may be a clue for you. These four Clearing 
presses comprise a complete production unit. Stock 
feed is automatic. Intra-station parts movement is 
automatic. All operations are coordinated and super- 
vised by an electrical control system that does every- 
thing except turn itself on and off. 

The automatic feed is designed so that it can adjust 
for size changes. Should product designs change 
radically, the presses may be used in another, com- 
pletely different arrangement, or they may be used 
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CLEARING 


Closeup of the massive automatic feed drive for the Clearing production system above. 


as individual machines. 

Clearing takes the guesswork out of the job by engi- 
neering and building the complete setup. It’s then 
tested (as above) on our assembly floor. That way, 
we can eliminate a lot of bugs before the job leaves our 
shop. You can be confident when you place your order 
with Clearing. 

Want more details? We’ll be glad to discuss a better 
press production setup for your company. Whether 
you need a small O.B.I. or a line of straight side 
mechanical or hydraulic presses, call on Clearing. 


S mms csi C f da a ri n g DIV. of U.S. INDUSTRIES, Inc. 6499 W. 65th Street, Chicago 38, Illinois 


Telephone PO 7-8700 
CIRCLE INFORM-A-GRAM KEY NO. 79 








Burgmaster 

Model 3BHT 

8-spindle, 114” 
capacity in steel 
Table travel 20 x30, 
30x45. 





® Production Speeded from 
8 Weeks to 9 Days 


@ Saves 60 Hours of Lead Time 
© $800.00 Fixture Eliminated 














TO PROGRAM 2,098 OPERATIONS EACH PART 


(General Electric Company, Atomic Power Equipment Dept., San Jose, Calif.) 


fape-Controlled milling operations are 
ow added to the versatility of the 
Burgmaster Model 3BHT, 8-spindle tape- 
ontrolled Turret Drills. At General 
Blectric’s San Jose facility, 10 slots .176” 
ide and 314” long, and 24 slots 34” wide 
nd 10” long are milled in a 6061-TC alu- 
ninum nuclear reactor grid plate 34” 
hick. These milling cuts are rough and 
inish, both sides, and are all programmed 
n tape. 1962 additional center drill, drill, 
bore, ream and tap operations necessary 
o complete each unit are also pro- 
rammed in tape and performed by the 
Burgmaster Model 3BHT with push-but- 
on control. All holes are held to .004” true 
sition over entire area. In this operation, 
oduction has been speeded from 8 weeks 
)9 days, 60 hours of lead time have been 
aved and an $800.00 fixture eliminated. 


JOB FACTS 


Company: General Electric, Atomic Power Equip- 
ment Department, San Jose, California. 


Machine: Burgmaster Model 3BHT—‘‘GENERAL 
ELECTRIC MARK IlI"’ Tape-Controlled Turret 
Milling, Drilling, Tapping and Boring Machine. 


Part: Nuclear Reactor Grid Plate, 34” x 5514” 
diameter. 


Special Attachments: Milling, Reciprocating Drill- 
ing, 3-Dimensional. 


Lot Size: 2 


Tolerance: .004” of True Position Over Entire 
Area. 


Holding: 2 Pins on Sub Plate, Simple Clamps. 


Machine Operations: Total 2,098 Machine Opera- 
tions. 
288 holes—center drill, drill, bore and ream (4) 
384 holes—drill (1) 
128 holes—drill and tap (2) 
60 holes—drill and bore (2) 
50 holes—drill (1) 
10 slots—mill, rough and finish both sides (4) 
24 slots—mill, rough and finish both sides (4) 


Former Method: Individual Milling and Drilling 
Machines with Drill Fixtures. 


Present Method: All operations programmed in 
tape for Burgmaster Model 3BHT. 


Savings: 31 Days, 60 hours lead time, $800.00 
fixture. 


Other Advantages: Greater Accuracy, Less Cost. 
No Scrap Loss, Eliminates Operator Fatigue. 


BURGMASIER 


2B Manual Power 
index %” Capacity 












® Production Speeded from 
8 Weeks to 9 Days 


® Saves 60 Hours of Lead Time 
© $800.00 Fixture Eliminated 
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PROGRAM 2,098 OPERATIONS EACH PART 


‘Electric Company, Atomic Power Equipment Dept., San Jose, Calif.) 















































Tape-Controlled milling operations are 
now added to the versatility of the 
Burgmaster Model 3BHT, 8-spindle tape- 
controlled Turret Drills. At General 
Electric’s San Jose facility, 10 slots .176” 
wide and 3!5” long, and 24 slots 3g” wide 
and 10” long are milled in a 6061-TC alu- 
minum nuclear reactor grid plate 3,” 
thick. These milling cuts are rough and 
finish, both sides, and are all programmed 
in tape. 1962 additional center drill, drill, 
bore, ream and tap operations necessary 
to complete each unit are also pro- 
grammed in tape and performed by the 
Burgmaster Model 3BHT with push-but- 
ton control. All holes are held to .004” true 
position over entire area. In this operation, 
production has been speeded from 8 weeks 
to 9 days. 60 hours of lead time have been 


saved and an $800.00 fixture eliminated. 


1 3B = urgmaster CORPORATION RI nner 
le How 


f Type 15001 S. Figueroa Street * Gordena, California * FAculty 1-3510 DAvis 9-4158 


die, RGMASTER DIRECT SALES OFFICES: Ridgewood, New Jersey, 86 North Maple 
a. Glibert 4-3002 * Chicago 5, Illinois, 4908 Lincoln Ave., LOng Beach 
‘1178 * Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 © Detroit 37, 

higan, 13730 Ww. Eight Mile Road, Lincoln 8-4333 * Northern California, Castro 
Trecker, C.V.A. Ltd., Sole Agents for Great 
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JOB FACTS 


Company: General Electric, Atomic Power Equip 
ment Department, San Jose, California. 


Machine: Burgmaster Model 3BHT—‘‘'GENERAL 
ELECTRIC MARK II"’ Tape-Controlled Turret 
Milling, Drilling, Tapping and Boring Machine 


Part: Nuclear Reactor Grid Plate 34” x 55! 
diameter. 


Special Attachments: Milling, Reciprocating Drill 
ing, 3-Dimensional 


Lot Size: 2 


Tolerance: .004” of True Position Over Entire 
Area. 


Holding: 2 Pins on Sub Plate, Simple Clamps 


Machine Operations: Total 2,098 Machine Opera 
tions. 
288 holes—center drill, drill, bore and ream (4) 
384 holes—drill (1) 
128 holes—drill and tap (2) 
60 holes—drili and bore (2) 
50 holes—drill (1) 
10 slots—mill, rough and finish both sides (4) 
24 slots—mill, rough and finish both sides (4) 


Former Method: Individual Milling and Drillin 
Machines with Drill Fixtures. 


Present Method: All operations programmed 11 
tape for Burgmaster Model 3BHT 


Savings: 31 Days, 60 hours lead time, $800.00 
fixture. 


Other Advantages: Greater Accuracy, Less Cost 
No Scrap Loss, Eliminates Operator Fatigue 


ae ein 0 Som Cumees 






a P| Send for 


Write for bulletin describing 
Burgmaster 6 and 8 Spindle 
Tape Controlled Turret Drill- 
ing, Tapping and Boring Ma- 
chines. Forty minute 16 mm 
sound film showing all Burg- 
master Turret Drills in opera- 
tion is available without 
charge from any office. 


World's Largest 
Builder of Turret 
Drilling Machines 





“0'’ Manual Power 
Index 14” Capacity 
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1C Manual Power 
Index 38” Capacity 





2B Manual Power 
index 34” Capacity 
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2BH Automatic Hydraulic 
44” Capacity 





3BH Automatic Hydraulic 
11/2” Capacity 





25AH Automatic Tape 
Controlled 114” Capacity 





2BHT-3BHT Automatic 
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from 
THREADWELL 


...- pioneer in special purpose taps 


Acme Taps are nothing new with 
Threadwell. We have made them suc- 
cessfully for years. Recently, however, 
we have had an influx of inquiries on the 
subject. This prompts us to give warning 
to potential users of Acme Taps: 


THERE IS NO GENERAL PUR- 
POSE ACME TAP The very nature 
of the thread is not conducive to free 
cutting. The thread is coarser; the 29° 
form is hard to relieve; chips caused by 
deep, coarse threads block lubrication; 
lead screws are often needed to control 
tap travel. 


HOWEVER fThreadwell Engineers in 
many cases have designed single pass 
Acme Taps with outstanding success, 
replacing sets of two, three and more. 
We insist, however, that each Acme Tap 
must be designed for a specific appli- 
cation. 


SUGGESTION if you are consider- 
ing Acme Taps, go over your prints with 
your Threadwell Distributor or Repre- 
sentative. You'll save time and money, 
because Threadwell will not make an 
“under-designed” tap or sell you more 
tap than you need. 


THREADWELL TAP & DIE CO. 
GREENFIELD, MASSACHUSETTS 


an affiliate of tut 
CORPORATION 





FOR YOUR CONVENIENCE 


These Tooling & Production Inform-A-Gram cards ising and editorial in this issue. Please uso 
are designed to help you obtain literature and/or only one for yousell d let an associate use the 
more information on products found in the adver- other. 


INFORM-A-GRAM 


READER SERVICE CARD 


"INFORM-A-GRAM 


READER SERVICE CARD 


for SEPTEMBER 1961 


IMPORTANT: do not use this card after Nov. 30, 1961 


for SEPTEMBER 1961 


IMPORTANT: do not use this card after Nov. 30, 1961 
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Is this issue of Tooling G Production addressed to you? Yes 0 No 0 


City Zone ‘State 


Is this issue of Tooling G Production addressed to you? Yes 0 No O 
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EDITORIAL ITEMS 


C29 C36 C43 P2 P9 
C37 C44 P3 PIO 
C31 C38 Di P4 PII 
C32 C39 D2 PS PI2 
C33 C40 D3 P6 PI3 
C34 D4 =P7 «O=P'14 
C35 Pl PS PIS 


EDITORIAL ITEMS 


C29 C36 C43 P2 PO 
C30 C37 C44 P3 P10 
C38 DI =P4 PII 
C32 C39 D2 PS PI2 
C33 C40 D3 PE PI3 
C34 D4 =P7 ~PI4 
C35 Pl PB PIS 








Which article in this issue interested you most? 


Which article in this issue interested you most? 
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Before you buy your next JIG BORER 
insist on these 10 VITAL MUSTS 


1...must have linear and geometric accuracy 

The 4 holes shown were bored on the No. 3 Moore Jig Borer. 

They were then ground on the No. 3 Moore Jig Grinder. 

This illustrates the exactness of location of Moore’s master 

lead screws. The locations were measured by 5 men on the 

Moore Universal Measuring Machine (initials). All geom- 

etry tolerances are held to much less than .0001”. Depend- 

ability of positioning, once set, is assured by our non-influ- 

encing table and saddle clamps...no more than .000010” 

movement from clamping. 

2...must be built for long life 

Hardened ground and lapped wear parts: 

(1) Quill support bushings 

(2) Nitralloy Quill 

(3) Hardened Spindle 

(4) Hardened V-Ways and Flat-Ways 

(5) Nitralloy Lead Screws 

3...must offer fast settings 

15 Holes in 744 Minutes—This job demonstrates the rapid- 

ity and accuracy of Moore’s method of lead screw settings 

...as well as our quick tool change and ability to duplicate 

hole size. Holes in this plate have been spotted and drilled 

in one operation and bored to a “tenth” in the second op- 

eration. Consequently, the operator must move the table to 

hole location 30 times. One tool change; job complete in 

71% minutes, or 30 seconds per hole. 

4...must provide fast tool change 

The Moore Shank, if removed and replaced, will repeat hole 

size on any diameter. This Shank is recognized as the fastest, 

most accurate system of changing tools in a jig borer. Tool- 

room application, with variety of hole sizes, requires con- 

stant tool-changing. Quick tool-changing is also a “must” 

on production jobs. 

5...must have fast spindle speed changes 

Just as you operate the accelerator of your car to increase 

or decrease speed, so here by a push of the button on the 

control panel you get exactly the speed you want...and can 

read it easily on the tachometer. There are no auxiliary 

back gears, switches or levers to be concerned about. 

6...must be rugged for heavy cuts 

This photo shows hole hog in use, increasing 144” hole to 

21%” in a single cut. Six additional cuts of approximately 

38” each will increase this 244” hole to 5”. 

7...must be sensitive for small holes 

Standard .013” drill held in 4” capacity chuck. Drill held 

The “musts” listed on this short, no spotter used. 

page are among the features 8... must be simple to operate 

of the new No. 3 Moore Jig = The position of the table is accomplished by two master 

Borer, which locates and _ |ead screws .100” per turn, .001” per line, .0001” reads'@n 

bores holes to less than a the vernier. The scale counts the turns, being graduated in 

“tenth”. We will gladly send _10) lines per inch. Repeat settings can easily be made with 

you an illustrated brochure, the naked eye to ten millionths (.000010”). 

upon request. 9... must have full line of cutting tools 
Moore Special Tool Company, Inc. 10... must have full line of hole-location accessories 

_ 726 Union Avenue There is no job that cannot be done efficiently with our 
Bridgeport 7, Connecticut standard stock of cutting tools and accessories. 
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MOORE No. 3 JIG BORER 


Locates and bores holes 
to less than a “tenth” 


MOORE No. 3 JIG GRINDER 


Locates and grinds holes 
to less than a “tenth” 


MOORE UNIVERSAL 
MEASURING MACHINE 
Measures to 
one-third of MOORE 
a “tenth” ROTARY TABLE 
Divides the circle 
to less than 2 sec. 
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Rp Catalogs & Literature 


Soft chuck jaw blades, alloy 


studs, nuts and washers, drilling. 


Carbide tipped tools, blanks, in- 
serts and holders are featured in 


a 36-page catalog from Besly-Wel- milling and jig  vises, coolant 
les Corp. Besly-Welles, manufac- pumping systems and _ filtered 


cleaning systems are presented in 
a folder from the Morton Tool Co. 
Inform-A-Gram No. C2. 


turer of grinders, cutting tools and 
gages, used Kennametal material. 
Inform-A-Gram No. Cl. 






QUOTING... 





ON 


- 
,” ELECTROLYTIC 
TOOL GRINDERS 






ae We are happy to report that our 
two SCE-10 Hammond Automatic 

illating 10 

Grinders are producing substantial 


Duplex Electrolytic 


ngs due to the reduction in tool 


: DIAMOND WHEEL 
‘ COST REDUCED 


. wheel costs 


. 
--~ 
~s. to 
. 
. 
x 
\ 
\ 


GRINDING TIME J iat ilRialn 
REDUCED ; 7 
U 
/ 


si &§ 


. .. Another dollars and cents success story for 
Hammond Electrolytic Grinders! If you, too, are 
after IMPORTANT savings in carbide tool 
grinding, take this simple step now: Send 

us a few single point tools to be 
ground. They'll be returned 
promptly with a “processing and 
time required report.” 

No obligation. 


1631 Douglas Avenue, Kalamazoo, Mich. 


resharpening time and diamond 


For example, We are removing 
olid carbide in 45 seconds 
approximately 1 2 square, 

processing two t simultaneously 

savING f 


1 in diamond wheel c 


1 reduction in grinding 
re of approximately 4 to | ae 
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Tantung, a superior cast alloy 
for tool cutters and wear applica- 
tions, is outlined in a booklet from 
Vascaloy-Ramet. Section cover 
how to braze and grind Tantung 
and how to use it combined with 
carbide and HSS. Inform-A-Gram 
No. C3. 

Crown Tool, Inc. offers a con- 
venient chart to convert time into 
pes/hr. The chart gives cycle time 
from 0.6 to 60 sec, and from 0.01 
to 1.00 min, then converts into pes/ 
hr at 100% efficiency. Pes/hr fig- 
ures range from 6000 to 60. In- 
form-A-Gram No. C4. 





Tschudin universal grinders, and 
any desired technical information 
pertaining to them, are featured 
in a 20-page catalog from Alina 
Corp. Inform-A-Gram No. C5. 


Marking Inform-A-Gram No. 
C6 will bring you “Flat Fin- 
ishers Catalog FF-755” from Ham- 
mond Machinery Builders, Ine. 
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BREAKING MEASUREMENT BARRIERS WITH MICROMETRICAL 


COUNTS ROUGHNESS PEAKS 
| FOR CLOSER SURFACE CONTROL 


} 
; 























" mE The Profilometer® with Peak Counter adds a new 
dimension to control of surface finish. This new 
combination shows the number of roughness 
peaks above a preselected height, in addition to 
showing average roughness height in microinches. 
We developed it to help solve surface-finish prob- 
lems for sheet steel makers and users; and it has 
many other potential uses—perhaps in YOUR 
plant. Ask for BULLETIN LT143 and see. 











MEASURES SURFACE WAVES 
TO AID 
PRODUCT PERFORMANCE 


With many products, performance depends on 
the waviness around surfaces of rotation. The 
Wavometer® measures such waviness, in micro- 
inches, on a production basis. Example: In meet- 
ing a Navy quiet bearing contract, a ball bearing 
manufacturer checks the waviness around every 
raceway, aS shown at right. 

For waviness facts and Wavometer features, 
ask for BULLETIN LT10. 


SHOWS FULL DETAILS OF 
ALL SURFACE IRREGULARITIES 


In research or inspection, would it help you to know the 
height and length of surface waves, bows, or roughness ir- 
regularities? Dimensions and location of flaws or wear? 
Straightness, roundness or concentricity of ID’s and OD’s? 
Alert manufacturers in many industries meet ALL such needs 
with the Proficorder°—get pen-drawn magnified profiles that 
show exactly what they need to know. Interested? BULLETIN 
LT24 tells all about it. 


MICROMETRICAL 


MANUFACTURING COMPANY 


A SUBSIDIARY OF THE BENDIX CORPORATION 
3621 S. STATE RD. ANN ARBOR 6, MICHIGAN 


Manufacturer of the PROFILOMETER” © PROFICORDER® © MICROCORDER® 
WAVOMETER® © ANDEROMETER® © VAROMETER® 
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SWAGING MACHINES TURKS HEADS DRAW BENCHES WIRE AND TUBE MILLS 


PRECISION PERFORMANCE e DEPENDABILITY 





f ROLLING MILLS WIRE FLATTENING LINES 


Within a relatively short span of years the name FENN has become 
well-known to users of metal forming equipment. In rolling mills... 
wire mills...in the nuclear industry ...and wherever else ferrous 
or nonferrous metals are rolled, drawn, or formed to precision 


tolerances, Fenn machines are producing profits for their users. 
The extensive Fenn line is built on long experience in the manu- 
facture of precision machinery and an equally long reputation for 
performance and dependability. Behind every Fenn machine is un- 
excelled engineering ... from design to inplant checkout and con- 
tinuing field service, plus an organization that strives to do every 
job better than the expected. Whatever your metal forming ma- 
chinery requirements, you can depend upon your nearest Fenn 
representative for his experienced advice and practical help. Com- 


prehensive literature will be promptly sent upon request. The Fenn 
that meet Manufacturing Company, Fenn Road, Newington, Connecticut. 


the challenges 
of the GO’s 
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Precision boring machines, both 


(ala | 0 gs see horizontal and vertical models, hy- 
draulic and cam operated, are the 
subject of a new booklet from Ex- 
Cell-O Corp. Inform-A-Gram No. 
yustse® CiZ. 
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enone aS A convenient calculator deter- 

mines slitter knife clearances. The 
double plastic wheel can be set to 
material thickness. A window 
shows the recommended horizontal 
and vertical clearances. Heppen- 
stall Co., Inform-A-Gram No. C13. 
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Air valves that fill and exhaust 3 
a 100 cu in. lead chamber from 0 Be 
to 90 psi (100 psi pressure) in ? 
| 0.150 sec, are extolled in Bulletin 
0611-B1 from Hannifin Co. In- 
form-A-Gram No. C7. 
Circling Inform-A-Gram_ No. 
{ c8 will bring you barren _ SUGGESTION 
(first edition.) It covers the Wales- N mE I 
Strippit, Inc. self-contained tool- "a 
ing line. BOX 
Landis Tool Co.’s 6 x 18” pre- 
cision hand feed surface grinder is 
described in a new eight-page cat- PURCHASING DEPT. eS aa 
alog. Inform-A-Gram No. C9. > aes x 
bk sie 


Producto Model VT-1 Universal 


hand tapping machine is presented E . 
é mployees receive thousands of dollars annually 
in a brochure from The Producto prey y 


| f wy? wena na 5 
Machine Co. Check Inform-A- ee ae i we mpage coving tions hg ates . 
* Gram No. C10. a switch! At berg, it is the customer who receives 
money-saving ideas—ideas that are designed, engi- 














* neered and built into every Oberg Carbide Die by 
mn skilled personnel, equipped with experience and 
S. modern machines. These Oberg ideas pay off over 
u- the full life of the die! And you'll get some mighty 
or | fine ideas yourself when it comes to Oberg service. 
» I Because... 

n- 

ry 

: berg is something special 
An 

it. 


D /] ae 
Ss bery . anu acturing ‘Oe, INC. 


FREEPORT, PA. 





Send today for NEW brochure, Bulletin 261, 
describing Oberg dies, service and facilities. 


Micro-Miniature end mills and 
router bits are covered in a 24- 
pager from Woodson Tool Co. In- 
form-A-Gram No. Cll. 
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Catalogs... 


Precision location of round 
shaped holes can be accomplished 
by any press operator to an ac- 
curacy of 0.001. The answer is 
Wales-Strippit Inc.’s quick change 
holder with micro set gaging sys- 
tem usable on any 15A, 10AA and 
10A Strippit fabricator. The story 
is told in a brochure from the com- 
pany. Inform-A-Gram No. C14. 





1. Half-hole Positioning 
Plate. 


Wisconsin 


2. Locking Plate has full 


Send Print of Hole Pattern 
for Estimate 


Circling Inform-A-Gram_ No. 
C15 will bring you Bulletin 4609.1 
from Lincoln Electric Co. Subject 
is Idealarc R3M 3-phase rectifier 
type DC arc welder that handles 
any type manual arc welding elec- 
trode. 


Three types of precision adjust- 
ing tools that adjust in tenths 
without loosening or tightening 
screws are illustrated in a catalog 
from Briney Mfg. Co. Inform-A- 
Gram No. Cl6. 


WISCONSIN 


Multiple 
DRILL HEADS 


Adjustable 
and 
Fixed-Spindle 
Types 


Adjustable Spindle Heads 
have Dual Positioning 
Plates for fast, accurate 
set-ups that “stay put”. 


Positioning and Locking 
Templates are furnished 
for each bolt circle or hole 
pattern ... to your exact 
specifications. 


Half-hole Positioning 
Plates (1) make it easy to 
swing spindles into place 
quickly. Locking Plates 
(2), with full holes, are 
mounted on support posts 
to lock set-ups securely 
against shifting. 

6 Capacity Ranges. . 
from “Light Duty” to “Ex- 
tra Heavy Duty”. Stand- 
ard Models have 2 to 8 
spindles. Special Models 
built to order. 


builds Standard Adjustable-Center 








Drill Heads, Special Fixed-Center Drill Heads, 
Lead Screw Tapping Units, Wis-Matic Universal 
Drill Tap Machines, Fixture Bases, and Special 
Drilling and Tapping Machines. 


holes to hold spindles 
in place. 





WISCONSIN DRILL HEAD CO. 


4975 N. 124TH STREET * 


BUTLER, WISCONSIN 
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“Kendex Tailored Tooling” is 
the title of Bulletin B-600 from 
Kennametal, Inc. Featured is the 
use of Kendex standardized ad- 
justable units with throw-away 
inserts in multiple-insert and spe- 
cial tools. Inform-A-Gram No. C17. 


Davis tap-leader for drilling and 
tapping permits power feed for 
tapping on horizontal or vertical 
spindle machines not equipped 
with thread leads or non-match- 
ing leads. Giddings & Lewis Ma- 
chine Tool Co. offers Bulletin D- 
180. Inform-A-Gram No. C18. 


Brush 190, a mill heat-treated 
beryllium copper strip by The 
Brush Beryllium Co. is described 
in a data sheet. Available on In- 
form-A-Gram No. Cl9. 


THE § P 
m. 
mie ANUFACTURING ce 
M008 o04 ms PORATION 


Bulletin 10C tells of the S-P Mfg. 
Corp.’s new series A2 pneumatic 
and hydraulic cylinder line. Check 
Inform-A-Gram No. C20. 
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or day-in day-out 
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* All 2nd operation machining of 
sal each of these parts performed 
In- simultaneously by a Standard MSO. 
Small Shop or Large Plant cannot afford to be without Standard MSO. 
The applications are endless—the technique unmatched. 
For Standard MSO performs up to 5 simultaneous operations at high 
speed with extreme accuracy—eliminates the need for Hand 
Screw Machines, Drill Presses, Light Milling Machines, Tapping and 
Threading Machines and other single purpose machines. 
Tooling and change-over is quick and simple. 
This Illustrated Booklet, No. 35, can help you 
gain important cost reductions. It contains 
many detailed, case history drawings. We shall 
be glad to send you a copy without charge. 
A high speed, versatile machine which MACHINERY a 
performs many multiple, second opera- DIVISION 
ifg. tions — simultaneously — with great 





a 
atic accuracy. Complete details regarding Standard Tool & Manufacturin Co 
mechanical features and specifications ' 
contained in a new booklet available on 


yenieet. Ach tor Gecldet Mo: 61, 717 SCHUYLER AVENUE +* LYNDHURST, NEW JERSEY 
Y Better Products at Lower Cost through Better Methods 
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For speeding precision production 


Al | () | y | \ : Automatic drilling of cross holes 
being done on Erickson Model 


. 400 Speed Indexer with air cylin. 
with der and Expanding Drawbar 


Erickson Indexers 


interlock limit switches. 





Angular drilling in jet part held 
in air operated collet chuck on 
Erickson indexer operating auto- 
matically. Entire fixture designed 
and built by Erickson. 





model 400 indexer 





Using end-clamping for half bear- 





Perhaps these actual applications of automation will ing, machine mills 8 oil grooves 
trigger your imagination . . . show you how Erickson then skip indexes back to start- 


ing position for next part. 


Indexers can help you smash bottlenecks in your own 
production operation. 

You can interlock them into production setups with 
microswitches and solenoid valves. And with Erickson 
Indexers you automatically get consistent positive posi- 
tioning within 2 minutes of a degree . . . repetitive 
accuracy in low “‘tenths’’ of a thousandth. 

Speed to keep lines humming . . . accuracy to banish 
rejects . . . long life to slash maintenance and capital ; 
investment—all add up to Erickson Indexers. A-16624 Milling four and six flats on 

needle valve part. Owing to size, 
part is placed in tail stock head- 


first, and tail stock then positions 
it in chuck and retracts. 


Erickson Toot Company 
34352 SOLON ROAD « ES RN eeecaeeencmmentiitl 


COLLET CHUCKS * EXPANDING MANDRELS ® AIR-OPERATED CHUCKS © FLOATING HOLDERS * TAP CHUCKS 
@ AUTOMATIC INDEXING * MASTER SPACERS © DIAPHRAGM CHUCKS ® PUSH-ON ARBORS * QUICK-CHANGE HOLDERS 
° EXPANDING COLLETS * END-CLAMPING CHUCKS ® AIR CYLINDERS (allowing stock to pass through) 
© EXPANDING JAW MANDRELS © SPECIAL HOLDING FIXTURES (including gear-holding) 
* BORING BARS © SPADE DRILLS © RECESSING TOOLS 
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(afalogs... 





OMPA 





ASH & beceey ‘ 


Toots * 





A giant 19 x 28%” wall chart 
shows decimal equivalents, plus 
screw threads and tap drill sizes. 
It’s offered free by Ash & Co., on 
Inform-A-Gram No. C21. 


drill 
vises for 


Wahlstrom chucks and 
Float-Lock both drill 
press and band saw applications 
are offered in a folder from Amer- 
ican Machine & Foundry Co., AMF 
Tool Div. Operating principles and 
diverse applications on drill 
presses, radial drills, boring mills 
and lathes are shown. Inform-A- 
Gram No. C22. 





rifesl rs ) 
eI ea) 
sittreroine 





Pott PRECISION FAS HING 
 mbemanic ant 


How to select the right abrasive 
media and compounds for grind- 
ing, deburring, descaling, polish- 
ing, britehoning and burnishing 
operations is discussed in a bul- 
letin from The Roto-Finish Co. 
Inform-A-Gram No. C23. 





The current issue of Die Set Di- 
gest, quarterly of the Producto 
Machine Co. illustrates quick-as- 
sembly die sets, special application 
die sets, ring punches and dies, and 
examples of plates and bolsters 
made to individual specifications 
of steel or semi-steel. Circle In- 
form-A-Gram No. C24. 


Selecting the right drill jig bush- 
ings for every job is simple with 
the new drill jig bushing chart 
from Acme Industrial Co. Free 
copies on Inform-A-Gram No. C25. 
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Disc-Center brushes for high im- 
pact brushing prior to welding, 
weld cleaning, and metals prepara- 
tion for painting, are outlined in a 
brochure from Osborn Mfg. Co. 
Check Inform-A-Gram No. C26. 


Tube production equipment for 
coil handling, strip joining, s-rip 
guiding, strip forming, tube weld- 
ing, oil cooled rotary transformer, 
tube finishing, tube cut-off, and 
pipe mills, is outlined in a 34-pager 
from McKay Machine Co. Inform- 
A-Gram No. C27. 


Ferro-lic 


** the only machinable carbide *’ 


Draws 
50,000 
perfect 


stainless steel 


cups 
Here's proof 


WOODHAVEN METAL STAMPING 
COMPANY, INC. states 


Using steel dies to draw 305 stainless steel! 


»work the die after every 


h FERRO-TIC dies we draw 


50,000 pieces before even superficial 
polishing ts needed 





FERRO-TIC is the only cemented carbide that is machinable and heat treat- 
able. Fabrication is similar to tool steels; first conventional/machining and 
then quench hardening for ultimate hardness. WOODHAVEN METAL STAMP- 
ING, like most FERRO-TIC users, make their own dies,with existing equip- 
ment, thus, insuring quick service to their customers. In addition to much 
longer press runs, parts from FERRO-TIC dies are within closer tolerances 
and have better appearance. Since only superficial polishing is required to 
renew these dies, their actual production life is more than a hundred times 
that of tool steel. FERRO-TIC can be used for blanking, deep drawing, heading 


dies, arbors, core rods, wear parts, etc. 


AGENTS THROUGHOUT THE U.S. A. 


WRITE FOR ILLUSTRATED BULLETIN P9 


Division of CHROMALLOY CORPORATION 
169 Western Highway, West Nyack, N. Y. * ELmwood 8-5900 
Chromalloy Division, West Nyack, New York 

Chromizing Corporation, Hawthorne, Calif. 

Propellex Chemical Division, Edwardsville, III. 

Elyria Foundry Division, Elyria, Ohio 


*Reg. U. S. Trade Mark 


Shunk Manufacturing Co. Inc., Bucyrus, Ohio 


CIRCLE INFORM-A-GRAM KEY NO. 91 
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Cafalogs... 


Folder 222-16 contains specifi- 
cation data of “66 Bond” wheels 
for cutting off aluminum, steel, 
brass, bronze, cast iron, nickel, 
stainless, Stellite and other ma- 


terials. Wheels are available, plain 
Penins'! r 


Inform-A- 


from 


Co. 


or reinforced, 
Grinding Wheel 
Gram No. C28 


JOHNSON 
MODEL og 


that 
costs you 


NOTHING! 
-_ «4 


J is so 





Precision grinding machines for 
a variety of parts from gage blocks 
to coil springs and cylinder heads 
are described in a 28-pager from 
Besly-Welles Corp. Inform-A- 
Gram No. C29. 

Photoelectric tape reader Model 
PTR-71 from Omnitronics, Inc. 
reads punched or printed tapes at 
a high rate with fast start and stop. 
The company offers a specification 
sheet on the bi-directional reader. 
Inform-A-Gram No. C30. 


Johnson Model J 
(Wet or Dry) 

Cuts anything in 
your stock pile. 
10” rounds, 18” 
flats, structurals 
or odd shapes. 
Centralized 
controls, special 
safety features, 
variable speeds. 








True, you pay the low initial purchase 
price, but the big, rugged Johnson Model 


well engineered, so dependable, so 


troublefree —so versatile, fast and accu- 
rate, that it quickly pays for itself in 
tangible savings. One Johnson metal cut- 
woe band saw...or a battery of them, 
will pay you big dividends in time, labor 
— smooth production and eliminate scrap. 


Write “Joday - + «+ for your copy of the new Johnson catalog. 


All models and accessories described, illustrated in full. 


CIRCLE INFORM 


MANUFACTURING 
om CORPORATION 
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Circling Inform-A-Gram No. 
C31 will bring you Catalog 82 coy- 
ering 32 pages of centralized lubri- 
cation equipment built by Lincoln 
Engineering Co. 


Techniques for machining lami- 
nated plastics and illustrated de- 
sign hints for laminates are shown 
in a brochure from Synthane Corp. 
Inform-A-Gram No. C32. 


Extra heavy duty cast aluminum 
M/C Handy-Blocks hold work se- 
curely. They are described in a 
flyer from Magne-Cast Tool Co., 
Inc. Circle No. C33. 

Circling Inform-A-Gram No. C34 
will bring you Tool Products 
Corp.’s new catalog describing the 
company’s full line of unitized 
tooling. 





Bulletin CAS-2 describes a new 
kind of assembly tool that com- 
bines pressing and staking opera- 
tions. Automatic and manual mod- 
els as well as typical assemblies 
are illustrated. Machine Tool 
Dept., Cramer Div., Giannini Corp. 
Inform-A-Gram No. C35. 
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Denison, Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 


drOll ica 








How AUTOMATIC ELECTRIC 
| uses DENISON Multipress to 
form featherweight phone parts 


requiring unusually high... 


No. 


OvV- 
yri- 
‘oln 
mi- 
de- 
wn 
orp. 
uM 


C34 
ucts 





PRECISION control and smooth, cushioned hydraulic pressure by this 
Denison Multipress solved a critical production problem for Automatic 
Electric, subsidiary of General Telephone & Electronics. 

This small aluminum diaphragm is a vital component of Automatic 
Electric’s new 810 telephone receiver. Weighing just a fraction of an 
ounce and only .003” thin, this fragile part proved extremely difficult 
to produce by ordinary pressing methods. But the job was a natural 
for this 50-ton Multipress—a giant with a delicate touch. 

In one operation it automatically blanks, forms and perforates the 
diaphragms from .003” aluminum roll stock. Because of the extra 
rigidity and stability—as well as accurate control—finished parts come 
through in perfect shape, well within the .001” tolerance specified. No 
distortion of the thin diaphragm edges . . . no damage to the costly dies. 

It’s typical of how Multipress speeds production . . . reduces rejects 
...cuts costs on an endless range of pressing jobs. To learn what 
Multipress can do for you, ask your Denison Production Specialist 
about a Multipress Analysis Program in your plant now. It can help 
you MAP new ways to boost efficiency and save money in your 
pressworking operations. 


the 
ized 






PRECISION FORMING of ultra-thin 
telephone diaphragms from .003” 
aluminum roll stock is done on this 
50-ton Denison Multipress at 
Automatic Electric, Northlake, Ill. 
Operator removes finished parts 
with air tube to prevent damage to 
delicate edges. Completed dia- 
phragms are shown at right 





DENISON ENGINEERING DIVISION 
American Brake Shoe Company 
1197 Dublin Road . Columbus 16, Ohio 


DENISON 


HYDRAULIC MULTIPRESS 


CIRCLE INFORM-A-GRAM KEY NO. 93 
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NEW FROM HANNIFIN 








A GENERAL PURPOSE AIR CYLINDER | 
that gives you quality, low cost and mounting versatility | 


One compact basic design that 
provides side, cap end, or head 
end mounting without modification 


Flange, foot or pivot mountings 
easily made with standard attach 
ments. 





Hannifin announces o*. Rust proof construction — brass 

a / cylinder body, head and cap of 
t aluminum. 

a new design concept Cushions that do not change cy! 

inder length —furnished as option ; 

that gives you quality or added in field with simple kit { 

D fer a 

An ingenious one-piece piston 

‘ that cannot score the bore —of 

and economy In one synthetic rubber, molded around i 


a rugged steel disc. 


’ air power cylinder with ... ¢ Pisten red both case hardened 
. and hard chrome plated, polished 


to a fine finish for low friction and 
long seal life. Corrosion resistant. 


> 


package, the new Series ‘‘C 





Rod bearing an oil-impregnated 
bronze bushing. Minimizes friction 






This new Hannifin cylinder 

° s Gland seal the Hannifin-developed 
design is the latest of the com- we heth « red wipst 
plete Hannifin line of air power and an efficient dynamic seal. It 
cylinders. To help you choose ee 









the best Hannifin cylinder for 5 Gore mimes — 24", 1%", 24", 3% 
‘ e and 44". Stock strokes from 1” to 
your application, talk to your ane ia ements. 






nearby Parker-Hannifin man. 
He knows cylinders! 


Eee He FLOATING CUSHIONS (OPTIONAL) ALUMINUM CAP 
RENEWABLE AND FIELD REPLACEABLE one-pIECE SYNTHETIC RUBBER 


ROD BUSHING OIL- 


L PISTON (CANNOT SCORE BORE) 
IMPREGNATED wc. C6 cares “ean = 
A Alin . “Ve VY oe - a =a \Sa 
XX 


DOUBLE-DUTY SEAL 


(THE HANNIFIN an ' v4 | 

DEVELOPED “WIPERSEAL”) ——- hs | Vv“ ap 
SS | 
(HEAD END) === . a 
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; WT 7 
CASE HARDENED AND F 
HARD CHROME PLATED 
PISTON POD > oo Ld : 
; F : a { 











7 
BRASS CYLINDER BODY 


MOUNTING SCREWS ENGAGE SAME THREADS 
AS TIE RODS, AT EITHER END (HEAD AND 
CAP ALSO TAPPED FOR “SIDE MOUNTING) 


PARKER-HANNIFIN 


, 















eaten HANNIFIN COMPANY DIVISION 
563 South Wolf Road « Des Plaines, lilinois 
CORPORATION 


PNeumaric ano Hyorautic SYSTEM COMPONENTS 






3420-PH EUROPEAN DIVISION - PARKER-HANNIFIN N.V. « SCHIPHOL + THE NETHERLANDS 
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Catalogs... 


An electrically controlled sys- 
tem prevents damage to dies on 
power presses. It disengages the 
press clutch in the event of mis- 
feed, stock buckling, material pile- 
up, or coil coming to an end. Di- 
Matic Controls, Inc. offers a bro- 
chure through Inform-A-Gram No. 


C36. 





Air operated slide feeds, me- 
chanical slide feeds, automatic roll 
feeds, wire and stock straighteners, 
stock reels, scrap choppers, and 
press safety guards all appear in 


Catalog 61 from Cooper Wey- 
mouth, Inc. Inform-A-Gram No. 
Csi. 


A new wall chart illustrating all 
steps in the installation of Veelos 
adjustable V-belt has been pub- 
lished by Manheim Mfg. & Belting 
Co. Inform-A-Gram No. C38. 


An approach to automation 
based upon “unit mechanization” 
of specific and related work func- 
tions, rather than the fully auto- 
matic production line concept, is 
described in a brochure from Jered 
Equipment Co. Inform-A-Gram 
No. C39. 


“Standard Shapes, Sizes, Grades 
and Designations of Cemented 
Carbide Products,” is the title of 
Simplified Practice Recommenda- 
tion, R263-60, issued by the Com- 
modity Standards Div., U. S. Dept. 
of Commerce. Free on Inform-A- 
Gram No. C40 courtesy Cemented 
Carbide Producers Assn. 


A new series of heavy duty ball 
bearing pillow blocks with self- 
aligning, single row, deep-groove, 
precision ball bearings in a com- 
plete range of shaft sizes from % 
to 4” is outlined in Folder 2951 
from Link-Belt Co. Inform-A- 
Gram No. C41. 


Soft vise jaws that snap into 
place without benefit of springs, 
clips, screws, or tools, are fea- 
tured in a bulletin from Magne- 
Cast Tool Co. Inform-A-Gram No. 
C42. 
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Sulphurized base #245 offers 
high film strength and lubricity 
for deep hole tapping and similar 
operations on stringy alloys. Bak- 
er/Gubbins Co., offers a bulletin 


on Inform-A-Gram No. C43. 


Centering tools, revolving stops, 
turret bushings, full-floating 
reamer bushings, drill holder 
bushings, slotting bushings, and 
adapters are outlined in a new 
screw machine tool brochure from 
Mueller Industries. Inform-A- 
Gram No. C44. 























NEW 
PICTURE 
QUALITY 
Superb 
Resolution 
Color or 
Black & White 














NEW! WF-30 FASTAX 






16mm High Speed 
Motion Picture Camera 





NEW 
CAPACITY 
1200’ 
Magazine 














NEW 
VERSATILITY 
Variable 
Speed Range 
Flat 
Speed Curve 

















Years Ahead in Design and Performance 


A high speed camera with large film capacity . . 


. with a variety of speed 


ranges and high resolution has long been wanted by industry, the military and 
the government. The Fastax WF-30 fills all these requirements and more. 
Darkroom loaded, ‘‘T”’ core, the magazine holds sufficient film for most 
studies. Camera versatility is another key feature. Variable speed range, con- 
trolled by a solid state loop servo device . . . rapid acceleration with flat speed 
curve within +4% selected rate . . . start-stop capabilities. Superb resolution 


over entire frame results from excellent lens system and 
a sector shutter between rotating prism and focal plane. 
WRITE for complete information and prices on WF-30 

... the newest FASTAX in the wide line of Wollensak 
high speed motion picture cameras. 


OTOGR, 
Pe o Poy, 






+ 
ON 





WF-32 
OSCILLOGRAPHIC 
RECORDER 
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Rp Product News 





Peak Precision 





Moore Precision Index Center 
assures finer tolerances in inspec- 
tion of work on centers, and in jig 
boring, milling, and jig grinding 
work on centers. The units also 


Slip Spindles 


Zagar multiple spindle gearless 
heads for drilling, reaming and 
tapping are now equipped with 
slip- or cartridge-type spindles. 
The spindle plate is pre-bored and 
accepts spindles in varying pat- 
terns. Insertion or removal of spin- 
dles is simple, vet rigidity and ac- 
curacy of fixed center drilling is 
maintained. Heads are very adapt- 
able since they have no gears or 
joints. Minimum spindle extension 
is required and overall height of 
the smallest head size is a mere 
734”. Spindle sizes are 1% and 1%” 
with capacity up to “1%” in steel. 
The standard heads mount on 
round or flange-type quill ma- 


Threaded Gage Rod 


A positive locking, threaded gage 
rod is a new accessory for many 
self contained sheet metal hole 
punching and notching units from 
Wales-Strippit, Inc., 212 S. Buell 
Rd., Akron, N.Y. BN *4 and BN 1%, 
CJ-1 and CJ-%s units feature a 
tapped hole. The positive locking, 
threaded gage rod can be accurate- 
ly adjusted and locked securely 
with a lock nut. Gage rods are 
primarily used with smaller units 
where most punching is close to 





achieve peak precision for form 
grinding of spiders, splined 
punches, gear die punches and dies, 
and sectional parts of dies. Major 
features include a special ball con- 
struction spindle, lapped-fit, 192 
balls 5 millionths tolerance under 
load. It runs true to 15 millionths 
T.I.R. An extra plug-in-station 
allows turning of workpiece exact- 
ly 180° at any time. Sealed against 
dirt, the Precision Index Center 
can also be used in wet grinding. 
Write Moore Special Tool Co., Inc., 
Bridgeport 7, Conn., or circle In- 
form-A-Gram No. Pl. 





chines. Write Zagar Inc., 23894 
Lakeland Blvd., Cleveland 23, 
Ohio, or mark No. P2. 





the edge of small metal parts. For 
complete information write, or 
mark Inform-A-Gram No. P3. 
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Die-Wear Detector 


A new  die-wear microscope, 
originally designed to a customer's 
SsJecliications, is noW available to 
ihe industry. With the unit one 
can quickly determine the exact 
amount of metal to be ground away 
for resharpening the cutting edge. 
(The simulated recticule shows the 
precise profile and actual character 
of wear, as illustrated). The micro- 
scope measures die-wear over a 





range of 0.020 to an accuracy of 


+0.0005 or 10% of the depth, 
whichever is greater. The instru- 
ment also measures bevels, burrs, 
and fillets. The unit is portable 
and requires no awkward setups. 
A hardened and ground guide con- 
tacts the die edge to be measured 
and positions the microscope auto- 
matically for best viewing. The 
guide fits holes as small as *42” dia 
or slots “46” wide. Bausch & Lomb, 
Inc., Rochester 2, N.Y. will supply 
Bulletin D-2015, or check Inform- 
A-Gram No. P4. 


Countersink 





a 






High speed countersinks for ma- 
chine use and light portable work 
feature single flute construction. 
They provide easy feeding, smooth 
burr-free holes, and _ chatterless 
overations over a wide range of 
speeds and in a variety of ma- 
terials. Sizes available are %, %, 2 
and 1” with included point angles 
of 60, 82, and 90°. For more in- 
formation contact Whitman & 
Barnes, 40600 Plymouth Rd., Ply- 
mouth, Mich., or circle Inform-A- 
Gram No. P5. 
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ULTRA PRECISION IN SPACE 


Ultra Precision Spacing on 
guided missile components 
and similar critical work 
guaranteed by this exclu- 
sive DOUBLE-MICRO- 
SCOPIC PICK-UP of the 
LEITZ OPTICAL MASTER 
DIVIDING HEAD 


It compensates for runout, 
the most common source of 
error. Working accuracy 1 
second of arc. 





There is no substitute for 
LEITZ in optical dividing. 


Request catalog 82-1 












OPTO-METRIC TOOLS, INC. 


137-TP VARICK STREET, NEW YORK 13, N.Y. 


CIRCLE INFORM-A-GRAM KEY NO. 971 





NEW! 


HANDY 
ADJUSTABLE 


RISER 
BLOCKS 


for FASTER—SAFER—CHEAPER SETUPS 


Use on Drill Presses—Milling Machines—Punch Presses— 
Surface Grinders—Planers, etc. End lost time looking fo: 
right height odds and ends. 


HANDY RISER BLOCKS 
@ Give heights from 34” to 234” in \%” increments. 
@ Cut setup time by eliminating haphazard blocking. 


@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation 
costs. Shipping weight 3 Ibs. 10 oz. per pair. 


ORDER TODAY. USE THIS COUPON. 


| HANDY PRODUCTS 
P.O. Box 3537T, Cleveland 18, Ohio 
Gentiemen: Please ship pairs of RISER BLOCKS 
Company 


Address 


City Zone State 


Open account shipments to rated companies. Otherwise, payment 
with erder, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


-_——_—— — .. 
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000 


FOR NEARLY 40 YEARS 
THE NATION’S LARGEST 
MANUFACTURER OF 


JIG AND : 
FIXTURE 
CLAMPS 


AND COMPONENTS 





MACHINE WORKS Bi. 
DIVISION BRUBAKER TOOL CORPORATION 
- iw el ee TS 


Representation Available in Several Choice Areas. 
CIRCLE INFORM-A-GRAM KEY NO. 972 








































Custom dust collection 
—with a standard unit... 





Regardless of your dust col- 
lection problem, chances are 
there is a space-saving Dustkop 
model to fit the job. Aget, for 
years, has led the field in effi- 
cient, compact design and has Wipes 
developed more than 50 stand- & ii ie 

ard Dustkop collectors. Each is job-tailored to most grinding, 
buffing or finishing operations—as well as many other types 
of service. Write for illustrated brochure that helps select your 
tailored Dustkop unit. Also a complete line of mist collectors 


C.S.A. APPROVED. Write for name of nearest representative in Canada 


AG MANUFACTURING COMPANY DUSTKOP *% 
1394 EAST CHURCH ST. ADRIAN, MicHiGAN Stops Du stay 








CIRCLE INFORM-A-GRAM KEY NO. 973 


























Drill Press Tooling Surface Grinder Tooling 
Adjustable short-run drill jig Jaws for holding non-magnetic 
Self-centering air vise material on magnetic chucks 
Combination tapping/deburring Milling Machine Tooling 

tool Vise with automatically contour- 
Lathe Tooling ing jaws for any odd shape work 
Ball-turning tool for concave and Inspection Tools 

convex radii Thread Triangles for simplified 
Quick-change tool holders for tur- measuring of pitch diameter 

ret work on standard lathes 


MONTGOMERY & CO. ¢ 405 Morris Ave. ¢ Springfield, N.J. ¢ MErcury 5-7786 
CIRCLE INFORM-A-GRAM KEY NO. 981 





”~~ HAND OPERATED 
DETAIL PRESS 


. Mohen. 


MACHINE & TOOL COMPANY 


1920 S. VANDEVENTER [DEE ST. LOUIS 10, MO 





CIRCLE INFORM-A-GRAM KEY NO. 982 
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Die Springs 


Chrome vanadium die springs in stock 
in a wide variety of hole and rod sizes, 


lengths and deflections. Medium, 


medium-heavy, heavy duty for in- Raymond 

creased life and reduced down time. . 

Write for list of specifications and Manufacturing 

prices, and name of nearest distributor. Division 
Associated Spring 
Corporation 

5837 Corry, Pennsylvania 


CIRCLE INFORM-A-GRAM KEY NO. 983 
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HOLLOW MILLS 






Genesee Aligning Type 
Hollow Mills are 
designed primarily 
for use on Brown 

& Sharpe and 
Davenport Automatics 
and are made with 
straight shanks to suit 
these machines. 

Any misalignment in 
the machine may be easily 
corrected by the aligning 
feature built into the 
hollow mill, these mills 
eliminate separate 
holders and shorten tool 
overhang. 






\ 


eee 


WRITE FOR CATALOG 60-P 


566 HOLLENBECK STREET, ROCHESTER 21, N. Y. 


j Adjustable Hollow Mills « Facing and Counterboring Tools * 
k Tube Deburring Tools * Special Production Tools « Since 1908 


CIRCLE INFORM-A-GRAM KEY NO. 984 sie 
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THE DIE? 


Save the high cost of 

excess grinding . . . measure 
with this New Bausch & Lomb 
Die-Wear Microscope 


Every time you sharpen a die you 
pay for down time and grind away 
some of its useful life. But now 
B&L makes it easy to see whether 
the tool needs sharpening, and ex- 
actly how much metal must be re- 
moved to achieve the correct degree 
of sharpness. 

The calibrated reticle of this in- 
genious new microscope gives you 
direct, easy-to-read measurement of 
die-wear up to 0.020’, accurate to 
0.001”. So lightweight and compact, 
you can carry it to any job, position 
it for any set-up. And so versatile, 
it can measure burrs, bevels and 
fillets. It will pay you to find out 

more about 
BAUS 









CH & 


Vv 





it soon. 


LOMB 





BAUSCH & LOMB INCORPORATED 


| | 
78521 Bausch St., Rochester 2, N. Y. ! 
| () I'd like a demonstration of the 
B&L Die-Wear Microscope. 

l 


[) Please send Leaflet D-2015. | 
| Name.. nda aia eae ite toes | 
| SOE PEER NCE Ee ee I 
| Address... Poe eR en eens SARE . 
| | ee Zone........ _ ae | 


Made in America, to the world’s highest standards. 


CIRCLE INFORM-A-GRAM KEY NO. 991 








Product News 


Long Wear and High Speed 





O-Kni-Co tungsten carbide 
knives cut all types of iron, steel 
and non-ferrous alloys. They’re 
also widely used in high produc- 
tion slicing of thick sheets of plas- 
tics, formica, rubber, synthetics, 
and other non-metallics at ex- 
tremely close tolerances. The 
knives are extremely accurate over 
long runs in high speed cutting, 
shearing and granulating opera- 
tions. Ohio Knife Co., Dreman at 
B & O RR, Dept LL, Cincinnati 23, 
Ohio will furnish more informa- 
tion, or circle No. P6. 


Grinding Threads 

Precision threads for internal 
and external V60° and Acme 29° 
can be ground quickly with the 
MRCO fixture. The unit mounts on 
a surface grinder. Even an inex- 
perienced operator can grind 


standard or short tool bits, or extra 
internal 


short threading with a 





boring bar. Model A block handles 
separate barrels for 46, %4, 46 and 
3g” square tool bits. Model B han- 
dles the barrels for % and %” 
square bits. Round bit holders are 
available according to MRCO Tools 
Co., 2742 Chene St., Detroit 7, 
Mich. Check No. P7. 
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HOW DEEP 
THE SCRATCH? 


Find out fast if it’s within 
tolerance . . . measure with 
this New Bausch & Lomb 
Scratch Depth Gage 


dere’s real help in checking surface 
flaws. Are they serious enough to 
threaten functional failure under 
stress, in such materials as airplane 
wing skins or high pressure tubing? 
Are they within quality control lim- 
its? This new B&L inspection aid 
shows you quickly, simply . . . and 
for sure. Get direct readings of 
depths from 0.0002” to 0.016’, ac- 
curate to +0.0001” or 5% of the 
depth, whichever is larger. Measure 
widths from 0.001” to 0.050’, ac- 
curate to +0.001”. You get a clear 
view of indentation contours, even 
edge burrs. If surface inspection is 
significant in your operation, mail 
this coupon 





right away. [B:y\Ghieis@. hes) 
ge ann eae enee cam em nt B 

| BAUSCH & LOMB INCORPORATED | 
77321 Bausch St., Rochester 2, N. Y. | 
| (] I'd like a demonstration of the | 
B&L Scratch Depth Gage. | 
| () Please send Leaflet D-2012. | 
| 
I aide. tiocenonibvorensescacuonenenkoniasaesvaieaee | 
| TI cnccicensccentcnratoncessconieemmrtnaenuarasnes 
i cineca atell | 
hse eee Zone........ Se... | 
ivens-cuhinenesinsansnenansieamammeealiiiidianaanes J 


Made in America, to the world’s highest standards. 
CIRCLE INFORM-A-GRAM KEY NO. 992 
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Product News 


Tell Tale 


This submersible filter projects 
through a hole in the wall of the 
tank. The dirt indicator on the 
cover plate shows when the filter 
needs cleaning. The filter can be 
cleaned from outside’ without 
draining the tank. The outlet pipe 





can come out of the top, the bot- 
tom, or out either end via a single 
elbow. The Rosaen Co., 1776 E. 
Nine Mile Rd., Hazel Park, Mich. 
offers Tell Tale in four sizes, at 
30, 60, 100, and 200 gpm. Write for 
added data, or mark Inform-A- 
Gram No. P8. 


One Shot Clutch 


Air powered nutrunning and 
screwdriving will be simplified 
with series 21F and 22F fastening 
tools. The tools feature a spring- 
loaded torque control clutch with 
just a single pulse of torque for 
better quality control. Added re- 
sults are longer life for the bit or 
socket, and less marring of the 
workpiece due to less bit slinpage. 
Seen is the smallest and lightest 
tool made with a _ spring-loaded 
torque control clutch. Its torque 
range is infinitely adjustable and 
its speed range of 500 to 1800 rpm 
makes it particularly effective on 
#10 screws and smaller. For more 
information write Buckeye Tools 
Corp., 5003 Springboro Pike, Dav- 
ton 1, Ohio, or circle Inform-A- 
Gram No. P39. 


Indicator Bracket 


Federal dial indicators can now 
be easily mounted and positioned 
with a new adjustable bracket. 
The assembly saves time in setups, 
because position adjusts over a 7s” 
range and locks positively. The in- 
dicator is equipped with a dovetail 
back that fits into a mating dove- 
tail mounting bracket. A rack and 
pinion adjusts the indicator and 
locks by tightening two large 


clamping screws. The mounting 
beacket comes in two models AGD 
group one or two Federal indica- 





tors. Special adapters allow 
mounting of other size indicators 
and other devices. More from Fed- 
eral Products Corp., Providence, 
1, R.I., or Inform-A-Gram No. P10. 


Helical Blade Cutters 


Helicarb shank and shell end 
mills for Milwaukee-matic and 
other tape-controlled milling ma- 
chines have been introduced by 
Sonnet Tool & Mfg. Co., 576 N. 
Prairie Ave., Hawthorne, Calif. 
The cutters feature inserted helical 
carbide blades with serrated backs 
that fit into matching serrations on 
the cutter bodies. This permits pre- 
setting of blades in the toolroom. 
A constant cutting diameter, de- 
manded by the tape program is 
maintained. The cutters are avail- 
able in sizes from 1%” diameter 
and larger. They’re used for cut- 
ting aluminum, magnesium, brass, 





TOOLING & PRODUCTION 


Ballizing Press 


As many as 100,000 pieces can 
be sized before replacement of a 
low cost ball on the new Ball-o-. 
Matic press. The machine reduces 
cost of high speed hole sizing, It 
delivers fine micro finishes at low 
tool and maintenance cost. The 
machine’s ball return and a rotary 





table facilitate hand feeding of 
parts at 1200 to 1800 pcs/hr. Hop- 
per and feed track rate is 5000 
pes/hr. Interchangeable ball tracks 
and nest provide a wide hole size 
range from 4% to 4%” ID. The unit 
is offered by French Enterprises, 
22050 Telegraph Rd., Detroit 41, 
Mich., either as floor or bench 
style. Hand controls and hand feed, 
semi-automatic, or automatic 
styles are available. Write the 
makers, or circle No. P11. 





bronze, cast iron, steel and stain- 
less steel. Write the makers, or 
mark Inform-A-Gram No. P12. 
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ARMSTRONG" oan ee 
CONTROL MAN AT A MAJOR 
i D>, 
=) WRENCHES = © wowrscturee 
An ARMSTRONG Wrench feels right—is (carbon steel) Wrenches in baked-on gray 
balanced. It goes over nuts or screw heads enamel with heads ground bright... ail 
easily, grips firmly without sloppiness, won't plainly marked for size. All are uniformly C O Mi TO he 12 ; U G 
round corners—because openings are care- excellent tools manufactured under strict 
fully machined to correct sizes. It’s safe, quality control, by modern methods, with 
strong beyond need without clumsy bulk— modern equipment in a modern tool plant 
because of superior design and selected . 1537 different industrial sizes and types 
steels, heat treated to ys Oe falco, =-single wrenches, ,-4 _ in —_ — 
aenteee eaee ciate Weeaehas in Armstrong Wrenches are “Hine texts dat FITS PERFECTLY INTO THE REQUIREMENTS OF 
chrome plate with heads buffed; HI-TEN encourage good work.” 
mansgees Bane. P BROS. My a fi note. men ees -wannee ons STATISTICAL QUALITY CONTROL 
eS Rees SEO CF Fai yet why 
CIRCLE es A-GRAM KEY NO. 1011 
f ACTUAL SIZE 
01 
p- Mold your own LEAD nee Comtorplug indicates the actual dimension, 
Here's the inexpensive, fast moldi ~ 
00 and remolding your own teed bomen easily readable to .00005”. 
ks Some temnsn that eso "Whe O° Shops 
ze sdenianans FIXED READING 
rit Write for circular and prices ’ aa le 
COOK’S LEAD HAMMER SERVICE Not a passing approximation, Comtorplug 
aS, : . . F 
‘1. 68 Massasoit Avenue, East Providence 14, R.1 gives a fixed reading of the actual dimension. 
ch CIRCLE INFORM-A-GRAM KEY NO. 1012 REPEATABLE 
d, aah . 
ic FASTER DIRECT READING ACCURACY Built-in features assure that various operators 
“ STAINLESS STEEL get the identical reading. Comtorplug auto- 
r AI cc: a matically gives: self-alignment, self-centering 
re Model A—cross jaws & thumbroll (internal) and Model b— and uniform gaging pressure. 
“he snip - & os a. lige on 40; —_ .60; az 
rice includes case rite for literature. ealers invite 
MOHAWK FILE AND TOOL COMPANY — IMPORTERS 2-POINT GAGING 
i 494 Franklin Street . Buffalo 2, New York ° TT3-9094 Automatic 2-point contact permits taking the 
___ CIRCLE INFORM-A-GRAM KEY NO. 1013 i diameter at any point, front to back as well as 
} axially. Thus Comtorplug detects front or back 
£ taper, ovality, etc., and shows the E 
| | How-To-Do-It Reference Books retention ten: on 
exact amount of the deviation. x 
Adnesive Bonding of Metals ............... $ 2.95 ea. 
Principles Of Inventory Management ......... $ 2.00 ea. Request Bulletin 51 
et EERE ERs DERE $ 4.75 ea. . & 
NS TORWIONORY 5 5 ones sc ooo 2 veh oe oe $10 00 ea. —— 
on ing fe ee $ 7.50 ea COMTOR CO. iff aN 
’ ectroplating Engineering Handbook ....... . $10.00 ea. 82 FARWELL STRE [EF MP oF 
Fasteners Handbook ..................... $12.50 ea. WALTHAM 4, trem | a ro \ i 
Gears For Small Mechanisms ............... $ 6.00 ea. z s. ea: $ 
oe bn Barrel Finishing ............. $ 8.25 ea. 
andbook Of Layout and Dimensionin 
| For Production ............ es $15.00 ea. E-X-P-A-N-D-I-N-G 
nstruments For Measurement And Control ....$10.00 ea. 
bs Principles & Methods Of Sheet Metal Fabricating $11.00 ea. PLUG GAGE 
‘i Protective Coatings For Metals .............. $12.50 ea. 
- — books, information on ordering and our 10 davs 
rial Offer please refer to the Huebner Publications ads. 
CIRCLE INFORM-A-GRAM KEY NO. 1014 
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Product News 








Heavy Auto Press 


A new high-speed 150-ton auto- 
matic press features an exclusive 
cylindrical ram for precision align- 
ment. Die life is said to increase 
50° over conventional presses. 
The cylindrical ram with its maxi- 
mum guiding surface _ insures 
proper guiding of ram, punch and 
die. Costly die breakage is pre- 
vented due to automatic stops in 
the event of a die-jam or misfeed- 
ing. The press has standard opera- 
tional speeds of 70 to 210 strokes/ 
min using an 18” wide feed. The 
auto-feed is especially engineered 
for the press. The air-clamped 
feeds prevent stock distortion and 
allow infinite controllable varia- 
tions of roller pressure. Bed width 


Remote Controlled Drum 


The depth stop drum on Burg 
Model 3BHT and 3BHT-L tape 
controlled turret drills has been 
mounted on the operator’s control 
station. This brings depth stops 
and cams within 60” from floor on 
3BHT and 72” on 3BHT-L. The 
newly designed control station to 
the left of the control drum has a 
feed rate meter that indicates spin- 
dle feed rate at all times. Speed 
and cycle control knobs, pre-selec- 
tive spindle feed control knobs and 
push buttons are on the right of 
the drum. All functions of the ma- 
chine are represented on the cen- 
tral station, allowing easy setups 
and hand and automatic operation. 
The new features are completely 
described in a _ brochure from 


Self Centered Holds 


A fast and accurate positioning 
welding and 


device for flame 








front-to-back is 32” and bed open- 
ing is 30 x 18” or 46 x 18”. Length 
of ram is 28 x 32”. For further in- 
formation write Havir Mfg. Co., 
444 N. Cleveland Ave., St. Paul, 
Minn., or check Inform-A-Gram 
No. P13. 





Burgmaster Corp., 15001 S. Figu- 
eroa St., Gardena, Calif. Inform- 
A-Gram No. P14. 


hardening has three hardened steel 
jaws. The self-centering positioner 
has a capacity from 3 to 40”. Jaws 
open and close at a turn of a 
wrench and work is automatically 
centered. The unit mounts on 
headstock, turntable, or positioner, 
and can be fitted with special jaws 
for special applications. Complete 
details from Skinner - Horton 
Chuck Div., New Britain, Conn., 
or Inform-A-Gram No. P15. 


TOOLING & PRODUCTION 
Saber Belt Sander 


This was originally a custom 
built unit, designed specifically fo, 
sanding inside edges of new die 
cast dash panels. It proved gp 
adaptable to numerous applica. 
tions that it has been made a mem- 
ber of the standard line of The 
Rotor Tool Co., 26300 Lakelang 
Blvd., Cleveland 32, Ohio. The 
sander has a speed of 6200 fpm 
with a governed motor. It’s 
equipped with a positive belt 


tracking adjustment, with a spring 
loaded maximum belt tension of 
40 lbs. Further data from the 
on Inform-A- 


manufacturer, or 
Gram No. P16. 





Portable Hardness Tester 


This instrument works as a 
bench unit for inspecting small 
parts and as a portable one for 
checking hardness of large ob- 
jects, even those with complicated 
contours. Readings are given in 
both Vickers (40-1000) and Rock- 
well C scales (20-70). The instru- 
ment checks steel, aluminum, or 
copper in thicknesses of more than 
0.6 mm. Overall height with stand 
or frame is 10%”. Standard acces- 
sories include a flat anvil, V-anvil, 
inclined bed and gage and an in- 





denter adjusting tool. Radio Cor- 
poration of America, Industrial 
and Automation Div., 12605 Arnold 
Ave., Detroit 39, Mich. is the man- 
ufacturer. Write, or check Inform- 
A-Gram No. P17. 
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(CONTRACT SERVICES 
DIRECTORY 


Listings. $12.00 per inch 


Minimum charge 


Michigan 


($1.50 per 1/8 inch). 
$4.50 per insertion. Rates net. 





DAVIS TOOL and ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery, Sheet Metal Stamp- 
ings and Assemblies. 








| 


Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland, Ohio 
MU 1-2600 


DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 











Wire Forms: Racks, 
Wire Assemblies: 


—— Made to Specifications 
LOW PRICES: WRITE 


Fasform Wire Division 
6125 Carnegie Ave., Cleveland 3, Ohio 








THE INDUSTRIAL MACHINE CoO. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio. 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 











NOBLE & STANTON, INC. 

998 Broadway. Bedford, Ohio, BEdford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 











MAGNETIC 

















2 1 11 PERMANENT 
MAGNETS — 





BASE 
RIOUS 
TOOL MAGNETIC SIZES 
HOLDER TOOLS D TYPES 
Indicator Holder - 1/4” dia. "ome a 


non-magnetic stainless steel 
rod complete — 5/16” 
and 3/8” O. D. bushings. 
Fine precision adjustment 
identical to surface gage. 
Hardened ball socket set- 
ting permits universal po- 
sitioning. Powerful 50-lb. 
pull magnetic base insures firm 
ferrous surfaces curved or flat. 


Write for Catalog No. 958-B 


CULLEN MFG. CO., INC. 
1603 Washington Ave., Racine, Wis. 


Model 200B-$6.95 


grip on any 


CIRCLE INFORM-A-GRAM KEY NO. 1031 











CHROME-LOK 
New DIAMOND PINS... 


25 in 0.010 increments, from as small as 
0.0; to 0.500” offer a low cost solution to 
—— #4 jig and 2M - grinding of smal 
oles. Diamond grains are permanently surface 
bonded to a tool steel shaft by an exclusive 
Chrome-Lok process for maximum strength. 
precision and tool life. Two grit sizes—80/100 
for faster metal removal: 200/240 for finishing 
—all with cylindrical heads. 
Write today for complete information. 
Dealer Inquiries Invited 


TITAN TOOL SUPPLY CO. 


Box L, 68 Comet Ave., Buffalo 16, N. Y. 














CIRCLE INFORM-A-GRAM KEY NO. 1032 





SPECIAL RH & LH 
Thread Plug Gages 
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LARGEST STOCK OF 







Taps-Dies & 


Also in Stock: 
@ RING GAGES @ ACME & 
METRIC TAPS & DIES 
@ SPECIAL REAMERS 
@ EX. LONG DRILLS 





Quotations on Request 


FIELD TOOL SUPPLY CO. 


Industrial Cutting Tools 
31 S. DESPLAINES ST., CHICAGO 6, ILL 
All Phones: Financial 6-1195 


CIRCLE INFORM-A-GRAM KEY NO. 1033 






Payoff End of a Production Marvel 


A cut-off saw’s value is proven at the discharge 
end of the machine. How quickly the trough is 
filled with accurately cut-off pieces can mean the 
difference between profit and loss on many jobs. 

The R. J. Sudrick Co., Des Plaines, Illinois, 
manufacturers of precision aircraft components 
had to cut-off 4600 blanks from 31%4” round, 303 


Stainless Steel Bars. 


They bought our Marvet No. 6A4 High Speed 
Heavy Duty Automatic Bar Feed Hack Saw 
Machine; used MARVEL High-Speed-Edge Hack 
Saw Blades, and got the high production, ac- 


curacy and economy they desired. 


PRODUCTION? Genstens at 20 pieces per hour floor to 


ACCURACY? 
BLADE COST? 


ance of +.010 — 


Held well wintn A permissible toler- 


Just oat bd cut. > ale entee three 
lades were needed to make the 


4600 cuts, and not a single blade failure 


due to blade brea 


MARVEL \. 
Speed-Edge bode oe a. 41 
CIRCLE INFORM-A-GRAM KEY NO. 1034 


The point is this: Marvet Metal Cutting 
Hack Saws equipped with Marve High-Speed- 
Edge Hack Saw Blades are an unbeatable 
combination for economical, accurate and safe 
cutting-off. 

If your hack saws are not producing the 
economy you need to meet today’s competition, 
try MARVEL High-Speed-Edge Blades. They 
will give you the competitive edge every time. 
Write for Catalog C-85 which has the complete 
story on MARVEL Hack Saws and Band Saws, 
Hack Saw Blades and Band Saw Blades. 


ARMSTRONG-BLUM MFG. CO. 
5700 W. BLOOMINGDALE AVE., CHICAGO 39, ILL. 
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Product News 


Speedy Tape Handler 


Model RS-400 tape reeler han- 
dles tape in two directions. It per- 
mits dependable tape supply and 
transport with either 8 or 10%” dia 
reels. It operates at any tape speed 
in either direction up to 60 ips 
under tape reader control. The unit 
can be rack or cabinet mounted. 
It's usable with Omnitronics tape 
reader PTR-7 or PTR-71 or oper- 
able as a modular unit adaptable 
to other systems. Spring loaded 
tension arms feed the tape and 
maintain constant tape tension and 
slack takeup under all conditions. 
RS-400 operates on 120 volts 
+10°;, 60 eps single phase at 210 


Changes Mean Improvement 


Model 1A Linley jig boring ma- 
chine is the result of important 





Package Mill 


The Benchmaster combination 
horizontal and vertical mill is now 
offered as a “package” unit. This 
includes all electricals, motor, ma- 
chinist’s light, 3-phase push button 
switch, forward-reverse switch 
and magnetic starter. The unit has 
a table travel of 124%” and a table 
size of 6 x 18”. A choice of 2 inter- 
changeable spindle assemblies fa- 
cilitate both vertical and horizontal 
milling operations on the same ma- 
chine. Accessories include an in- 
dependent table power feed unit, 
arbors, overarm support brackets, 
rotary tables, vises, collets, and 
floor stand. Write Benchmaster 
Mfg. Co., 1835 W. Rosecrans Ave., 
Gardena, Calif., or circle Inform- 











watts. Omnitronics, Inc., 511 N. 
Broad St., Philadelphia 23, Pa. will 
supply Bulletin RS-400, or circle 
Inform-A-Gram No. P18. 


improvements made to the original 
unit. The machine’s table bearing 
area has been increased 400° and 
the saddle bearing area doubled. 
Width of base ways was doubled 
and all overhang eliminated. Table 
size and movement are 7 x 1712” 
and 6% x 10” respectively. Easy 
reading reference scale allows po- 
sitioning without counting hand 
wheel turns. Linley Brothers Co., 
682 State St. Extension, Bridge- 
port 1, Conn. will furnish addi- 
tional data and literature. Inform- 
A-Gram No. P19. 





A-Gram No. P20. 





TOOLING & PRODUCTION 


Sees All 


Linearscope provides inter- 
changeable microscope or projec- 
tion screen optics. The instrument 
tackles accurate measuring tasks 
of large parts previously difficult 
to check by any method. Linear- 
scope also measures internal diam- 
eters, depths of internal grooves. 
and internal radii. Measuring ¢a- 
pacity is 4 x 12” in one setting and 





direct micrometer read-outs are 
0.0005 and 0.0001 with the tenths 
readings in the longitudinal (12’ 
travel) direction. A 3 x 3” projec- 
tion viewing screen with separate 
high intensity illuminator for rapid 
production checking is available in 
addition to the regular 20X or 40X 
monocular microscope’ eyepiece. 
Write Stocker & Yale, Inc., 143 
Green St., Marblehead, Mass., or 
mark Inform-A-Gram No. P21. 


Threaded Expanding Mandrels 


New threaded 
mandrels have 
joined the fam- 
ily of standard 
expanding man- 
drels at Le- 
Count Tool 
Works, Inc., P.O. 

box zz, Uneshire, Conn. The units 
are designed to hold work on the 
pitch diameter of internal threads 
and can be used for machining, 
grinding, balancing, and inspec- 
tion. Jaws of the mandrels remain 
parallel through their expansion 
range, which allows machining and 
inspection of parts at extremely 
close tolerances for both concen- 
tricity and squareness in relation- 
ship to the right pitch diameter. 
Write the manufacturer, or circle 
Inform-A-Gram No. P22. 
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SPRING PLUN- 
GERS are now avail- 
able in four types and 
thirty-four sizes. 
Black Pentrate Nose 
with standard spring 


pressures, 6-32 thru 1”-8 threads. Cadmium Plate Nose with 
light spring pressures, 6-32 thru 1”-8 threads. Black Nylon Nose 
with standard spring pressures, 8-32 thru 5/g”-11 threads. White 
Nylon Nose with light spring pressures, 8-32 thru 5/g”-11 threads. 
Northwestern Tools, Inc., 122 Hollier Ave., Dayton 3, Ohio. 














SMALL = SRF 
HOLE — 3 movees 


MODEL 111 — 3/32” 


PRODUCTION roo 2 oe 


or 2500 to 15,000 RPM 


PLASTIC BALL KNOBS with brass in- 
serts are now available in four diameters 
and twelve thread sizes. 3/4,” diameter with 
10-32 threads. 1” diameter with '/4-20, 
/4-28, 546-18 or 5\6-24 threads. 13/2” diam- 
eter with 7-16, 3/g-24, '/2-13 or 1/;-20 
threads. 17/g” diameter with '/2-13, '/2-20 
or 5/g-18 threads. Northwestern Tools, Inc. 122 Hollier Ave., 
Dayton 3, Ohio. 














V 








FEATURES: CONTINUOUSLY 
Vv 
Instant Finger-tip Drill Speed oa 


Selection « Controlled Air Hy- 
draulic Feed « Electric Motor 


rsa Galina dain ae : 
Spindle « Positive Depth Stop mea Fe 1/4 SWING ‘‘C’? WASHERS complete with shoulder screws, are 
e Rapid Withdrawal from Wor s s s 4” 14," 5/4" 4" . 

if you think automation is be- eae ape now available in four sizes for 3/g”, '/2”, 5/3” or 3/4” bolt sizes. 


yond your budget, check with 

Electro-Mechano MODEL 693 — 1/2” 
ice: NOW $295.00 (former! Capacity 

reas ‘ 4 600 to 4000 RPM 


$340.00 
WITH VARIABLE 
SHEAVES 


Write or call today for 
your free new 16-page 


cataolg. Catalog includes 
Free Descriptive 
Literature 


The ELECTRO-MECHANO CO. 


260 E. Erie Street Milwaukee 2, Wis. 





tracing templates of jig 
and fixture components. 
Northwestern Tools, 
Inc. 122 Hollier Ave., 


Dayton 3, Ohio. 
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“GOLD MINE” OF VITAL INFORMATION 









CARBIDE TIPPED SAWS 
ARE NOT A SIDE LINE AT MEYCO! 
THAT’S WHERE THE DIFFERENCE LIES! 


Each carbide tip has an extra fine grit, diamond honed, 
lapped edge for razor keen sharpness .. . for smooth cuts 
... for long life. Fine saw-steel blanks are engineered for 
carbide tipping to give you that extra performance at no 
extra cost. 


MEYCO MAINLINE: An extra quality, low cost, standard line 
of saws, 6” to 16” diameters, with the famous UNI-CHIP grind 
(alternating double bevel and raker teeth) at low, low prices. 
In stock: immediate delivery. 


MEYCO CUSTOM LINE: Finest quality carbide tipped saws 
designed to meet specifications required to solve YOUR special 








problems. Enjoy the production advantages of finest quality pe : 
a saws at prices no higher than ordinary carbide tipped 4-Way Pilot-Timer Satine tne Dial Feed 
Valve « PTV-4 Cylinder « VER-R Table « 725-E 








WRITE FOR BULLETIN NO. 21 





FREE—Write for Your Copy Before Next Tuesday! 


A Ll EN A IR CORPORATION 


275 EAST 2nd STREET, MINEOLA, NEW YORK 
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W.F. MEYERS CO., Inc. 
BEDFORD, INDIANA 


A famous name in 
precision tools since 1888 


CIRCLE INFORM-A-GRAM KEY NO. 1052 























YOUR SPECIAL 
CUTTING TOOL 
PROBLEMS 






MIDGET 
MILLS 


\ 





ARE SOLICITED. 









You are welcome to our 
25 years experience 
in designing 
and producing 


CHATTERLESS 
COUNTERSINKS 


X 





Special Cutting Tools. 





BALL SEAT 
REAMERS 


=... Submit your problem— a 
—— with sample part, if feasible ( 
ai a OR we'll manufacture to A 


your specifications. 
































Thousands of ae 
SPECIAL CUTTERS 
shipped monthly! 
ASK FOR A QUOTATION TODAY! 

INSIDE OUTSIDE TUBE END CARBIDE 
DEBURRING DEBURRING DEBURRING HAND FILES 
CUTTERS CUTTERS CUTTERS , 
Ss A> 

= 
A OEBURRING DISC OCOUNTERSINKS| “ “SheSotiG 
DR IN 
CUTTERS CUTTERS CUTTERS 
mh . 
® ' 5 REGRINDING 
TOOL INDUSTRIES INC. a 
730 IOWA AVENUE gO 
SAGINAW, MICHIGAN Gray 





i i 


TOOLING & PRODUCTION 


ROYAL GRIP-LOCK CHUCK JAWS 
ENGINEERED and BUILT to give your production 
THE GRIP OF PRECISION 


ENGINEERED 
Jaws made to American Standards, en 
gineered and built for accurate holding 
and protection of workpiece 


INCREASE PRODUCTION 
Made to hold work in lathes, turret 
lathes, multiple spindle machines 
millers, chuckers. Increases produc 
tion, accuracy, profits 


= 





and 
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on any tapping job... 
MORE PRODUCTION PER 
HOUR means LOWER COST 
for YOU with a 


aufman 


MODEL 10£-20 TAPPING MACHINE 


More and more manufacturers are 
learning this fact from hour after 
hour, day after day, precision produc- 
tion tapping on the Kaufman 10E-20. 
With higher production, lower prod- 
uct cost, increased sales in mind — 
you, too, should learn all about the 
Kaufman 10E-20. 






-{? 








HOLDING 
DEVICES 





CHUCK-JAWS 





PERSONALIZED SERVICE 
Royal people are interested in your 
needs and qualified to offer technicaj 
help, available to meet you personally, 


ALSO MANUFACTURERS 
OF STANDARD SOFT I f FOR 


BLANK JAWS FACT-FILE BULLETIN 


ROYAL MACHINE & TOOL CORP 


Dept. TP 31 Deming Road « Tel. VA 8-3544 


BERLIN + CONNECTICUT 
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Check These Valuable Technical Books! 


Manual of 
Machinability and 
Tool Evaluation 


by Antoni Niedzwiedzki 

Machining Consultant 

TYPICAL CHAPTER COVERAGE: 

Tool Life Formulas . . . Tool Life 

Criterion . . . Chip Load and Work- 

piece Hardness . Tool Geometry 

. . « Test Records . . . Tool Inspec- 

tion . . . Machinability Classification 
. Machine Tool Selection. 

The Manual contains a wealth of 

examples and forms for Development 


Sheets . . . Recommendation Sheets 
. . » Crossed Charts . . . Tool Life 
Tables . . . Graphs and Drawings... 


covering work with Carbides and HSS 
on Cast Iron and Steel. 

This is a reference book and is wire 
bound to lie flat at any page for 
easy reference. 


$6.00 per copy 





Die Designing 
and Estimating 


Fourth Edition 

368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
Practical Points in Die Design and 
Construction. Comprehensively  in- 
dexed. 

TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock . 
Step-by-Step Design of the Basic 
Dies . . . Short-Run, Lamination 
and Progressive Dies . . Detailed 
Descriptions of Many successful Dies 
, Effective Use of Inclinable 
Presses . . . Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 


$7.50 per copy 











Cok the complele fatts today 


Write, wire or phone for complete 
information on the precision tapping 
machine — the Kaufman 10E-20. 


kaufma Mis. 


PRECISION MACHINES 
FOR TOP PRODUCTION 


529 S. 29th St., Manitowoc, Wisconsin 
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10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION. 


aero 


HUEBNER PUBLICATIONS, INC. | 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO | 
Gentlemen: Please ship as soon as possible ° 

——copies of ‘Manual of Machinability . . .“” at $6.00 per copy, postpaid | 


| 
| 
| 
| 
——copies of “Die Designing . . .”” at $7.50 per copy, postpaid | 
| Company ; 
| gy Title.. icc 
Adaress ied ; 
| City Zone State. . | 
| Open account shipments to rated companies. Otherwise, payment with 

| 
| 


order, please. No C.0.D.’s. Ohio customers add 3% sales tax 


anand 
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IN SEPTEMBER 1961 


ALINA 
SERIES “W” 





Anything new in 
Diamond Wheels? 














BORE GAGES 


Range from .150 to 12” 





Alina bore gages are extremely sensitive and 
designed for trouble-free operation. 
The three point centralization system locates the 
gage in the hole quickly and accurately. 

’ Alina bore gages will swiftly reveal taper, 

i bell mouth, out of round, and 

i other dimensional variations. 
A push-button retracts the movable anvil for easy 
non-scratching insertion into the workpiece. 
This feature also saves wear on the anvils. 
Each gage is equipped with tungsten carbide 
contact points for lasting on the job accuracy. 


Bore gages with measuring depths up to 80” 


Completely 
enclosed gage 
head for 
greater 


protection 
against 











delivered on special order. 
Model WO-1 available 
with measuring heads down to .150”. 


Furnished as a set complete with a adjustment 


stops (except for sets WO-6, WO 
and fitted wooden case. 


dust, etc 





<> WRITE FOR ILLUSTRATED LITERATURE 


ALINA CORPORATION 


122 East Second Street, Mineola, Long Island, New York 
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Product News 





Gearless Drill Speeders 


Tapmatic Drill 


Speeder Model 
62 performs 
[ ? small hole drill- 
ing on machines 
with relatively 
low maximum 


spindle speeds. 
The unit has a 
standard ratio 
of 7:1 and has 
major dia of 
1%", although 
It welghs only 9 oz. Drilling speeds 
up to 22,500 rpm are possible even 
on machines with maximum spin- 
dle speeds of only 1500 rpm. The 
drill speeder is manufactured with 
threaded or tapered mounts for 
universal application on all types 
of manual, semi or completely au- 
tomated drilling machines. Write 
Tapmatic Corp., 845 W. 16th St.. 
Costa Mesa, Calif., or mark In- 
form-A-Gram No. P23. 





Draws Big Circles 


Arcs and circles of any radius 
from 7 to 200” can be drawn with 
ease with the new Acu-Arc ruler. 
The tool eliminates need for a 
beam compass, highway curves, 
ship’s curves, splines and weights, 
or the various other tedious tools 


used for drawing arcs. A movable 





pointer on a scale gives the exact 
arc required. Center lines, center 
points and radii for ares already 
drawn can be quickly determined 
with Acu-Arc, according to Hoyle 
Engineering Co., 25408 W. Hwy. 
66, Barstow, Calif. Inform-A-Gram 
No. P24. 








DIAMOND MANDRELS | 
for precision grinding 


You can grind small diameter holes in 
hardened, heat sensitive steels, car- 
bide, ceramic, ferro-ceramic material, 
and glass. Shanks are hardened and 
ground accurately. Diamonds are 
mounted under controlled atmospheric 
conditions by a patented new elec- 
tronic method, assuring their maximum 
retention. The sharpest edges of the 
diamonds protrude for rapid stock re- 
moval. Widely used on jig and internal 
precision grinding. Available in a com- 
plete range of sizes from .018 inch to 
.750 inch in diameter. 


CUT GRINDING TIME 


SEND US SATISFACTION GUARANTEED 
ORDERS. MAKE US PROVE THESE FACTS! 


PRECISION DIAMOND 
TOOL CO. 


BOX 274D 
ELGIN, ILLINOIS 
—d 
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8-STATION PRODUCTION MACHINING 
1'2” BAR AND COLLET WORK 
CHUCKING 

SINGLE POINT THREADING 


For 


This is an all new 11%” bar capacity 
ram type turret lathe with power feeds 
to all 8 working stations . . . that in 
addition to bar and collet work also 
has the versatility to do chucking, and 
when needed, single point threading. 
Powered by a 5 h.p., two-speed, geared 
motor, the new Sheldon 3 R turret 
lathe provides 16 spindle speeds, 60 
different feeds to the carriage and 
cross-slide, and 180 different feeds to 
the ram turret. 

The turret itself is ruggedly built and 
accurately machined to provide close 
tolerance indexing. And for complete 
ease of operation, it is put under power 
by simply pressing a push button on 
the control panel. 








Write for bulletin with complet 
specifications and tooling data 








\ $7,167” 


FOB Factory 
Complete with all 
standard equipment 
This new 3 R Sheldon is completely 
equipped with two-speed motor and 
electrical controls, coolant system and 
splash guards, LO spindle nose, large 
satin chrome dials and hardened bed 
ways. It also provides an additional 
cost saving feature—each turret face is 
drilled and tapped for your standard 
flange type tooling as well as being 
bored for your standard 1%” shank 
type tooling. 
For versatile, accurate machining in 
either long or short runs, the new 
Sheldon 3 R provides the answer to 
low investment cost with high profit 
operation. 


IR-TURRET LATHE 


Costs 






SHELDON MACHINE CO., INC. 


4202 m. KNOX AVE. . CHICAGO 41, ILL. 


Builders of 10”, 11”, 13”, 15” Sheldon lathes, Sheldon Milling 
Machines, Sheldon Shapers and Sebastian Geared Head Lathes 
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Baldy 403... 


| distortion in BALD EAGLE 


( There’s no error due to 
Magnetic Sine Tools. | 








Model 
1905M 


This compound angle sine plate has aual field 
permanent magnetic chucks that can be magnetized 
independently, a positive lock on each axis, and a 
center T slot. Like all BALD EAGLE Sine Tools, it’s 
accurate to .0002” in dimensions and parallelisms. 
Other models include 5” and 10” Sine Bars and 
= Plates, single and compound, plain and mag- 
retic. 





Ask your distributor or write for com- 
plete catalog and prices. 


For Quality—Specify Bald Eagle 


Bald Eagle Products Co. 


60 East 4th Street, St. Paul 1C, Minn 
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all-new 
Producto 
VERSA 
TAP 


TAP 
PERFECT 
HOLES— 

FAST! 


® Rapid positioning over entire table area 
®@ Floating tap finds true hole center 
® Produces straight tapped holes 


TOOLROOM EQUIPMENT DIVISION 
THE PRODUCTO MACHINE COMPANY 
945 Housatonic Ave., Bridgeport, Conn 


CIRCLE INFORM-A-GRAM KEY NO. 1083 





TOOLING & PRODUCTION 


Product News 





Quick Inspector 


A lightweight zoom macroscope, 
ideal for quick, on-the-job inspec. 
tion or measurement of objects 
comes from Bausch & Lomb. Out- 
standing features are an automatic 
prefocus gage, tripod leg construc- 
tion for greater portability and a 





special optical system that magni- 
fies from 10X to 30X. Direct read- 
ings are possible at all magnifica- 
tions without need for interpola- 
tion. For complete details write 
Bausch & Lomb, Inc., Rochester 2, 
N.Y., or mark Inform-A-Gram No. 
P25. 


Spring for Deeper Taps 


Deeper _ taps 
can be made 
with a new 
spring for use 
on #2 or %” 
sizes of the 
Burr - Bit hole 
deburring de- 
vice. The spring 
can be used 
with alltap 
chucks and 
hoiaers. Arter removal of the stop 
collar on Burr-Bit, the spring can 
even be employed on holders that 
grip the entire shank. The new 
spring is shorter than previous 
ones, allowing axial adjustment of 
the Burr-Bit. Downward adjust- 
ment results in more chamfer and 
upward in less. All Burr-Bits now 
feature the new spring. Write Ver- 
non Devices, Inc., 481 East Third 
St., Mount Vernon, N.Y., or circle 
Inform-A-Gram No. P26. 
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Now more compact, more ver- 
satile, easier to use. Many new 


features. 

e Feather-light touch 

e New contact tip design 
e Fast zero-setting 





e Battery life quadrupled 
¢ Improved meter visibility 
¢ Completely self-contained 


For demonstration or 
brochure, write 


FEDERAL PRODUCTS CORP. 
1239 Eddy Street 
Providence 1, Rhode Island 


AAFEDERALZ),,: 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Diol Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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BENDING 
CIRCLES ? 










Pedrick Production 
Benders travel in the 
best circles —and 
produce from pipe, 
tubing or structural 
metal the best circles 
or any other type 

of bend —faster, more 
economically. 













PEDRICK TOOL AND MACHINE Co. 
3640 N. Lawrence St. 
Phila. 40, Pa., Dept. 4. 







ee Select your proper bending machine from the 
NEW PEORICK LINE BULLETIN. Ask for it now. 


BEND WITH 
PEDRICK 
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DONT. 


USE 


LUGS 
ING 
oY 
SWIVEL 
HD. SCREWS 


ADJUSTABLE 
ANGLES 





0] 


e 


HAND Plies SHOES 
CONSTRUCTION oN 
CLAMPING 
PINS eo CONSTRUCTION 
HAND Ln BALL COVER 
— KNURLED 
rf SCREW 
(6, ADJ JACKS 
LOCATING 
ECCENTRIC 
LEVELING BUTTONS 
2 SWING ‘C’ 
Koy pry WASHERS 
FIXTURE 


CLAMP PARTS AND ASSYS 





be) 


—_— 


OS Sey 


ue" G _ 


HINGE LOCATORS 


@ ALL ITEMS PRECISION 
MADE, HEAT TREATED 
AND RUST PROOFED 


AMBLE 


ly, carr. LANE "Tok. Dusver’ . 


JIG AND aiainaay colpamaivs 


vag! 















4 
s 
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MANUFACTURING CO. 


courrTt 
missouri 


200 
AINT 


KRAUSE 
tours 19, 
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COMPLETE 
FACILITIES 


© Blanking 
© Forming 
© Piercing 
® Drawing 
© Extruding 
© Stenciling 
© Tapping 
© Counter- 
sinking 
© Plating 
@ Machining 
© Painting 
© Grinding 
© Welding 





RT RUN 


STAMPINGS 


SAVE MONEY 
TIME AFTER TIME! 


Designed for the ‘‘get-up-and- 
go" business, WLS Speedtool- 
ing works in limited time to 
produce close tolerance stamp- 
ings at a fraction of the cost 
employed by old-fashioned 
methods. 


Find out why more and more 
of the country's leading manv- 
facturers are turning to the 
skilled craftsmen and the new- 
est machinery at WLS to turn 
out their stampings. . . speedily 
and economically ! 


For those manufacturers who 
are faced with manufacturing 
problems, we offer a free bul- 
letin illustrating many stamp- 
ings we have produced, as 
well as a sample and cost 
summary of an actual part. 
We also offer free quotations 
from your blueprints at any 
time. 


AEDs Baevings! 


STAMPING COMPANY 


Charter Member of Small Lot Stamping Institute 


3283 E. 80th Street, Cleveland 4, Ohio 
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Write Now for This 








PALMGREN 












on Work Holding 
Tools For Production, } 
Tooling, Maintenance 


Drill press vises, angle vises, swivel ." 
machine vises, rotary tables, lathe 
milling attachments, production 
vises, heavy duty angle vises and 
adjustable angle plates are illus- 
trated and fully described in this 
new PALMGREN Catalog #208. 
It shows the ONLY complete line 
of work holding devices available 
anywhere. Designed for production, 
tooling and maintenance work, it 
shows over 70 different models and 
types, with jaw sizes from 1%” to 
8”. Ask for your FREE copy of this 
catalog today, it shows the com- 
plete line and prices. 





No. 2B Heavy 
duty 4” Angle 
Vise 





No. 84, 8” 
137 Rotary Table 


PANUMGSn) rropucrs 


8388 SOUTH CHICAGO AVE. * CHICAGO 17, ILLINOIS 
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WHISTLER 
MAGNETIC PERFORATING DIES 
N ACTION 


PRESS DOWN TIME FOR SET UP | 
LESS THAN 12 MINUTES 





S. B. WHISTLER & SONS, INC., 748 MILITARY ROAD, BUFFALO 23, N. Y. 


mail the following : 


C] Magna-Die Catalog ‘a Adjustable Die Catalog is Custom Die Bulletin 





company 





street 








I 
| 
| 
| 
| 
| nome title 
| 
| 
| 


CIRCLE INFORM-A-GRAM KEY NO. 1102 





TOOLING & PRODUCTION 


ROTARY e 
BUSHING PRECISION 
BALL BEARING 


CONSTRUCTION 


aj 


ALEMITE 
FITTING 


ROTARY 





ty 
ROTARY BUSHINGS 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED BORING 


The inner race of the GATCO bushing rotates with the 


tool, piloting the tool accurately below or above the 
work — or both. 

Eliminates expensive tool construction — Reduces tool 
wear — Prevents seizure and pilot breakage — Especially 


adapted where precision is required. 
Write for full information and prices 
(oF. Wue em: ONw.U. oe -)0)-)~ 88. (em oer 


42322 ANN ARBOR RD., PLYMOUTH, MICH 
Glenview 3-2295 
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OUTSELLS 


All Other Tool Grinders 


a Keason! 


The Model BA960 
Universal Grinder is 
the result of over 30 
years experience in the 
manufacture of preci- 
sion grinding machines 
and fine tools. 








This machine is the 
biggest value in the 
machine tool market. 
A truly universal ma- « 
chine, with spindle 
speeds from 3,450 to 
20,763 RPM. Hundreds 
of them are in use on 
continuous manufac- 
turing operations pro- 
ducing the finest finish 
and iolerances to 
tentiis 











SenJ for complete 
catalog and name of 


nearest distributor Model BA960 shown with B943 Motor 


Driven Work Head available at extra cost. 


i. O. Lee Co. 


ABERDEEN. SOUTH DAKOTA 
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Product News 





Power Hacksaw 


A portable floor model of Jef- 


ferson 601 power hacksaw has 
been added to the Keller family by 
Sales Service Mfg. Co., 2363 Uni- 
versity Ave., St. Paul 14, Minn. 
The saw capacity is 5” wide by 4” 
deep with a fast acting swivel vise 
that permits sawing any angle to 
45° on material up to 3%” wide. 
Stroke is 334” and 10 or 12” blades 
may be used. Standard equipment 
includes a % hp, 1725 rpm motor 
on a built-on motor mount, drive 
pulley and V-belt. Write the mak- 
er, or circle No. P27. 


Stampings for Less 





Costs per piece of formed stamp- 
ings can be reduced with the new 
U.S. Model MS-28-HS Multi- 
Slides. The units attain outputs of 
400 strokes/min. Die heads are re- 
versible and can be used from 
either front or back. Standard 
equipment includes one complete 
die head with cam, back plate, tie 
bar, 4 high speed forming slides 
with cams, stripper mechanism 
with cam, high speed, positive grip 
type feed, stock check, stock 
straightener, brake, automatic lub- 
rication system, 5-hp_ variable 
speed drive with outputs from 80- 
400 strokes/min. U. S. Tool Co., 
Inc., Ampere (East Orange) N.J., 
or Inform-A-Gram No. P28. 


CAM milling /JIG boring 


A SPECIALIZED CAM 
MILLING SERVICE, JIG 

BORING, SPOT WELDING, 
CONTRACT PRODUCTION 


EXPERIMENTAL 





ie” F 

is : 

: , DEVELOPMENT 

} Write for CAM CALCULATING oO 
j catalog 55-C SERVICE 


EISLER ENGINEERING CO., INC 


has Ff dent 
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DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 


WATTS BROS. TOOL WORKS 


Wilmerding, Penna. 
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HARDNESS 
TESTING 
has been done with 
the SCLEROSCOPE 
Since 1907 
a 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 
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LIFTING DEVICES 
for 
FAST @ SAFE ¢ BETTER 
ES ES 





e SHEETS 
« COILS 
¢ MOLDS 
* DRUMS” « PALLETS 
‘| 400 MODELS 
» | H. L. BUSHMAN CO. 
% 100-A W. Central Ave 
Roselle, Ilinois 





¢ BOXES 
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MINIATURE 
DRILL BUSHINGS 


Hole Sizes—No. 80 to 3/32” 
O.D. 3/32” to 13/64” 
Lengths 1%” to 3” 
.0002 Tolerance on I.D. 
O.D., and Concentricity 
Specials to your specifications 
WRITE FOR CATALOG 
PREBCO BUSHING CO. 


14714 East Arrow Hwy., Baldwin Park, Cal. 
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Highly polished flutes produce 


smoother, more accurate holes! 








Premium Quality High 
Speed Steel, Carbide Tipped 
and Solid Carbide. 


DRILL 
SETS 
Fractional, Wire and 
Letter size drill sets 


packed in convenient 
folding index cases, 


Uniformly hardened high 
speed steel reamer and drill 
blanks precision ground to 
new close tolerance limits. 


Call your local distributor today—or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


Z Adrian, Michigan 











ORIGINATORS OF ‘‘GROUND-FROM-THE-SOLID” DRILLS 
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REI BEST BUY m In & : ee Even Temperatures - 
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TOOL ROOM /. 
ACCESSORIES( })! 


Gn 
88 PAGE @ 


CATALOG WITH 2000 ITEMS 















This compl: te tocl room cataiog lists everything you 
may need to give your tool room top efficicncy. | 
lists many short cuts to svecd up your production and 
improve the appearance of your p-oduct. !t des-ribes 
many new and ingenious items you wi.l| want to know 
about 

Here you will find a wide variety of handles, com- 
pression spring assortments, clamping levers, ball and 
spring plungers etc. etc 














Send for this free catalog today. Orders welcome for 
one to a thousand items. i TYPE 
\ com 
REID TOOL SUPPLY COMPANY | 
MUSKEGON HEIGHTS , MICHIGAN | 


A new multi-purpose heat treat- Cleat 


. ~ a cans 
ing furnace is designed for small instr 




















production runs, tool and die heat , terig 
4 treating, pilot operations and ay 
metallurgical testing. It maintains | nats 
accurate temperatures from 300 to 
BENDER-CUTTER 2000". The units tight closing ver- | 
tical door adjusts to any position. 
CUTS, BENDS, PUNCHES Other features of the bench or 
ae pn ae Soe floor model furnace are a silicon 
> Speci ti mmetment ster | carbide hearth plate, embedded ( 
tlat stock up to Vg” x 114” as illustrated. coils and readily changeable ele- 
oa — Punching dies available. Other models : 
up to 12° x 8” hydraulic operated. Ideal ments. Chamber size of Model U-75 wn 
WRITE FOR DESCRIPTIVE CIRCULAR for sree! rule die forming. is 10 x 7 x 18”. and Model <a 
ALSO AIR OPERATED MODELS measures 8 x 6 x 14”. For complete bc 
J A RICHARDS COMPANY KALAMAZOO, MICH. specifications write Cooley Elec- 
° “ tric Mfg. Corp., 38 S. Shelby St., 
CIRCLE INFORM-A-GRAM KEY NO. 1122 Indianapolis 7, Ind. No. P29. 


p Shop Should Own te 


we: 


not CO ADJUSTABLE 
Facing span OLLOW MILLS 

Shataring PASS. 

ning I" \CROMETER 


For 


° distortion — 
even on '%" stock! 
MODEL “C” ’ 


- | KNURLMASTER | 
enc oe /j SEI Hand Knurler 


@ Problems 
For small production runs on ; 

Ye" to 1” stock. Exclusive ; 
‘ 

‘ 

. 





screw design gives perfect 
knurl pattern. Furnished with 
3 hardened straight or dia 
mond pattern knurls of stand- 
ard 1%" dia. Forged steel 
frame is self-centering. Write 1 
for illustrated folder. 


ROCKWIN MANUFACTURING CO. 


80A MAGNOLIA AVE. WESTBURY. LI. “Y 
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1625 CLINTON AVE. NO. ROCHESTER S.NY 
61-14 
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Prevent Failures 


FIND CRACKS or 
LEAKS FAST 


WITH LOW-COST 


potcheck 


DYE PENETRANT INSPECTION 


FOR SAFETY—find cracks before they 
cause accidents. 


Check machines and parts—shafts, gears, 
$ 00 pressure vessels, tanks, hoists and hooks, 

TYPE SK-3 36 tools, supporting members, etc.—during 
F.0.B 





COMPLETE KIT only overhaul or in routine maintenance. 


Chicago Spray on Spotcheck Cleaner, Penetrant, 
All materials in spray-cans — Developer. Complete test takes just a few 
fire-safe. Includes: 4 cans minutes per part—costs just a few pen- 
Cleaner, 2 cans Penetrant, 2 nies. Every dangerous defect pops out in 
cans Developer, cleaning brush, bright red against white background, 
instructions — Re — = can’t be overlooked. Be sure, with Spot- 
‘erials wrailable, por for details check —a standard safety and mainte- 
Price: Continental U.S.A. only mance test that is preventing downtime 
and Hawaii—F.0.B. our plant, and loss, making operations safer in 
Chicago, !I!., plus local taxes thousands of industrial plants. 


ORDER FROM YOUR DISTRIBUTOR — or direct 


MAGNAFLUX CORPORATION 
A Subsidiary of General Mills 

7339 W. Ainslie Avenue ° Chicago 31, IIlinois 
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Ni OW. .. big machine quality 
in an economy priced compact 
band saw 












Use it as a horizontal Use it as an upright 
cut-off machine. band saw. 


THE NEW WELLS MODEL 300 
METAL CUTTING BAND SAW 


Would you like to make your metal cut-off jobs easier 

and more efficient? Would you like to be able to cut 

angles, slots, notches and bevels in the same machine? 
You can do all of this with the new economical-to-buy 

and economical-to-use Wells Model 300 Metal Cutting 

Band Saw. Just check these features: 

¢ 344” x 6” capacity (314” dia., rounds) 

Selective speeds of 54, 100, 190 ft. per min. 

Gravity feed and automatic shut-off for cut-off work 

Exceptionally rigid construction 

Well guarded—blade can be changed without remov- 

ing guard 

* Optional wheels and handle for complete mobility 
Get full details on this remarkable value from your 

Wellsaw Representative or write for Bulletin No. 230. 





SAW SPECIALISTS SINCE 1925 ij 


WELLS MANUFACTURING CORP, 
1¥4u CEDAR STREET 
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.. fAdl, Cady 


CENTER ALIGNMENT 


[LLL aD 
LLL LEY ELE 
oy a 


“gg jl 






toe 
ee 


for 


f~~ LATHES and GRINDERS 


Micro-Set ° 
Adjustable Center 


© permits TRUE work alignment from tailstock 
or headstock on: cylindrical grinders, cutter 
grinders, gear shavers, lathes and tracer 
attachments. 






© Saves one half the set-up time. 


© Ends hit or miss table adjustments to obtain 


_— ” . precise alignment. 
Taper reamer being * An inexperienced operator can get a precise 





© Quickly pays for itself in time and scrap 











savings 
Morse 
Taper Brown & Sharpe Jarno 
#2 $49.50 | #6,H#7 $53.00) #6, #7 $53. 





#3 61.50/#8,4#9 65.00) #8,#9 65. 


Helical milling cutter 
Golan cenvound 4 76.00 | #10,#11 85.00} #10, #11, #12 85. 














Write for catalog and nearest distributor. 


We also manufacture Precision Lathe Turrets and 
Tiny-Titan Magnetic Base Holders. 


MANUFACTURING CO. Dept. 791C. 4520 W. Fullerton Ave., 


Chicago 39, Ill. 
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one head is better 
_than more - if it’s a 


| ZAGAR Head for 


Drilling, 
Reaming and 
Tapping 


1 to 1000 holes in one pass 
—as close as twice drill dia- 
meter. Costs decrease as 
spindles are added. And, 
a variety of hole patterns 
(or parts) can be produced 
with one fixed center head. 
Zagar units are adaptable 
to standard drill presses or 
are built as a complete 
installation. Send in your 
hole problem to Zagar. 





Zagar Standard Gearless 
Heads MAKE ANY NUMBER 
OF HOLES IN ANY PATTERN, 
IN ANY MATERIAL ON ALL 
CENTERS. 


Write for Manual “’T-9” 
for engineering data. 


23894 LAKELAND BLVD. . CLEVELAND 23, OHIO 


ACHAT incoRPORATED 


USE MORE SPINDLES TO DO MORE WORK 
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TOOLING & PRODUCTION 


NEED ONE PRESS T0 DO 
MANY SMALL STAMPING JOBS? 





in half the time 


Brookfield Tool Holders 


make tool set ups easy! 


Now, without bushings or collets, on the 
first try you can set up drills, counterbores, 
reamers or cutters for almost any machining 
operation. Precision ground V-jaw vises, 
Brookfield Tool Holders make even toughest 


set-ups a cinch. With one wrench, insert 


the tool, tighten the jaw, then float the tool 


into dead center position and tighten. 


It’s as easy as that! 


FREE! Descripiive illustrated brochure, plus price and 


specification lists. 


BROOKFIELD, INCORPORATED 





STOUGHTON 15, MASSACHUSETTS 





The Bic H has it. . . the 16 Ton 
Havir Auto-Press. 1114” x 15” ex- 
panded bed for most large. light- 
weight materials. Fast too. Stamps 
up to 600 spm. 

Get longer die-life with exclusive 








PAID FOR THEMSELVES 





MULTI-DRILLS are self-liquidating 
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on the first job 


adjustable multiple spindle drill press 
attachments for production drilling. They 


multiply the speed, efficiency and pro- 
duction of men and machines many times 
over. They can quickly pay for themselves 
—often in the first week of operation. 
MULTI-DRILLS are available in 

many models designed to drill from 2 to 
15 holes (and more) at one stroke of a 
drill press. Thousands of MULTI-DRILLS 
in use today are proving that you can 


save time and money by multiple drilling 


with a Commander Adjustable MULTI-DRILL. Ask 
your nearby Commander Distributor to show you 
how a MULTI-DRILL can reduce your hole costs. 


Write for the Production Tool Catalog today, 


LZommnanader MiG. CO. 





4228 


WEST KINZIE . CHICAGO 24, ILLINOIS 
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cylindrical ram, bigger and better 
bearings, positive parallelism of ram ol 
and die. Write for details. a 
HAVIR MANUFACTURING CO. c 
436 Cleveland Ave. © St. Paul, Minnesota e) 
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@ For Use on All Popular Sur- 
face Tool and Cutter Grinders 


®@ Precision-made, Hardened & 
Ground with Heat Treated Nuts 


© Complete Line—4New Models SGOPKO 

: 2 Adapters Available ADAPTERS 
arge Stocks—Immediate . 
Delivery Save Time and Money 


Write for CATALOG and PRICES 


WM. SOPKO & SONS CO. 
140 E. 267th ST. * EUCLID 32, OHIO 
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Product News 





Thin Ink 





Featured in a new line of lay- 
out inks is a formula that produces 
a fine ink film. The product is 
called Slide Thin-Line and scribes 
extremely thin, sharp lines. Lines 
will not be destroyed by crossing, 
even in the most intricate layouts. 
The layout ink may be used in 
various materials, including metal, 
glass and porcelain. It comes in 
aerosol containers and in three 
colors blue, green and red. Perc 
E. Harms Co., 1764 Harding Rd., 
Northfield, IJ]. will supply added 
information, or check Inform-A- 
Gram No. P30. 








WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


mm oily 


re STEEL 


J ik iw 
‘tr OFF WE SHELE 


New issue 
now reud 


ALL TYPES OF 
STAIN.ESS STEEL 
FASTENINGS 


Star Stainiess screws have 
clean—bright and shiny—heads 


Stan srarmuess scarw co. 
32° — 279 Union oiva.. & asc. oun «. 
a Telephone: CLifford $-2300° 
Direct N. Y. Phone: WI 7-6310 
Direct Phila. Phone: WA S-3660 


CIRCLE INFORM-A-GRAM KEY NO. 1151 










CORROSION ‘ 
RESISTANT 









The most 


VERSATILE... 


timesaving 


press in your 


shop 


Dake Elec-Draulic Presses reduce 
production time in straightening 





pinion gears and broaching internal gear teeth for heavy- 
duty transmissions at the Fuller Manufacturing Company, 
Kalamazoo, Michigan. Dake Elec-Draulic Presses are used 
exclusively for the straightening operation because of their 
infinite control and greater straightening accuracy which 
reduce over-all straightening time. 


For every type of press 
application, Dake Elec- 
Draulic Presses provide the 
same dependable time- 
saving operation. Their 
extreme versatility makes 
them ideally suited for 


every type of straighten- 
ing, forming, bending, 
broaching, cold riveting, 
and press fit assembly. 
Standard models are 
available from 25 tons to 
150 tons. 


Send for copy of Catalog No. 350A. 





PRESSES 


DAKE DAKE CORPORATION 


634 Robbins Road, Grand Haven, Michigan 
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PDC DIAMETERS Product News 
“AUTOMATIC” 48" 
CIRCULAR ASSEMBLY MACHINE 





60” 
72" Opens Wide 
84" 
96" 


Number of stations to 
suit your requirements. 
















YOUR CHOICE 


e Electric Motor Drive 














e@ Fluid Motor Drive . 
@ Rotary Air Motor Drive cu 
i 
A new precision toolmakers vise ca 
handles a wide variety of sizes of tit 
workpieces due to its removable 
hardened and ground jaws with co 
inside and outside jaw positions. 
The jaws opens 6” and is 3” wide. ne 
The unit is hardened and ground TI 
to 0.0002 in parallelism. The swiy- | 
Can be used for assembly of pumps, motors, 7 — am =§s eil-tail handle swings out of the | be 
any assembly requiring a combination of hand- = | way when the vise is in use, pro- 
: Write TODAY | vides easy tightening when used in 


loaded and hopper-fed parts for pressing, spin- for new Catalog 60, for 

designers and engineers close quarters. For complete in- j 
formation write to Bald Eagle | 
Products Co., 60 East 4th St., St. 


PRECISION DETROIT COMPANY | ‘Peat 1, Nien. ov sens label 


20100 SHERWOOD DETROIT 34, MICHIGAN Gram No. P31. 


B, 


ning, screwdriving, etc. 














. 7 
Anatiiile For HIGH SPEED 
largest selection of 
selectior | DRILLING 
economically priced Precisi d Sensi 
recision an nsitive 
PRESS ROOM : 
souneaiener oe High Speed Model R-53 
DOUBLE STOCK REELS — Motor Driven Stock Straight- Grilling. from Nov 80 to ta 
from $395.00 eners, 13 Models from $682. diameter drills. Spindle and 







chuck indicated and guar- 
anteed to .00075”. Drills to 
center of 6” circle, spindle } 
travel 214”. Speeds 750, 
1500, 3000" ‘and 6000. Ac- 
curate, adjustable depth 
gauges. Bench or destal 
type. Also in multiple spin- 





BLIP A Write for new, free catalog detailing a complete 
selection of Die Set Pullers, Roll Feeds, Punch Hold- 


TOOL COMPANY ers, Wire Straighteners, and Standard Stock 








at ‘Waeaiienis ems Straigheners - « +» Over 100 necessary pieces of die units—with two to six 
Deaclidence %, Ghade lslond equipment for the modern press room. pe motor driven 





High Speed Model AF-7B 


Built for prosiaten drilling ' 
from No. 0 to 5/16” diam- 

eter drills. Britis. to the 

center of an 11% ircle. 
Vertical travel ahead — 8”. 
Spindle travel — 2%’. 
Speeds 750, 1500, 3000, 6000 
RPM. Spindle chuck indi- 
—. and guaranteed to 





STOCK OILERS, 5 "Models from Motor Driven Scrap Choppers, 
$41.80 4 Models from $235. 
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High Speed Model “U.S.” 


Built for goaeien ,Arilling 
from No. 80 to diam. 
eter drills. Daitis* to the 
center of a 6” circle. |. 
die feed 2%4”. Maxim 








Popular package = 
8-oz. can fitted = 
with Bakelite cap = 
holding soft-hair = 
brush for applying right = 
at bench, metal surface = 
ready for layout in a few min- = All these machines built in accordance with 
r d= Pg 
ee U. S$. Government Specification OO-D-676a. 
sharp relief, prevents metal glare. = 
Increases efficiency and accuracy. 


Wie fr somele on compony lenwwod = | High Speed Hammer Co., Inc. | 


THE DYKEM COMPANY 
6 Se 307 Norton St. Rochester 21, N. Y. o 


——_—_ 


Spindle and chuck indi- 
cated and guaranteed to 
00075”. 
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m You may not get 
a “bargain price” on Barber-Colman 
cutters. But you always get a good buy. True cutter 
cost must include sharpening, scrap, tool-change down- 
time, and inventory. These can add up to eight times the 
cost of tool replacement. Just a little more tool life, tough- 
ness, or uniformity can prevent major additions to cost. 
Thrift, then, is really a question of quality. So buy the 


best—from your Barber-Colman distributor. 


COSIT™ 


BARBER 


COLMAN 





BARBER-COLMAN COMPANY 97 Loomis Street, Rockford, II 
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KNOW Your 
Sheet Metal \ 
Capabilities— 


Check it with this 


Dyoiility 


This highly sensitive sheet metal By turning one control, this machine 


and 






tester takes specimens up to %«” 
thick, applies up to 30,000 Ibs. pres- 
sure. The completely enclosed hy- 
draulic system is directly driven by 
an electric motor. Both one and two 
gauge models are made. 


Write today for 
more information on 
b ductility testing 


grips the specimen, tests it, 
releases it. Gripping pressure in- 
creases in proportion to test pressure. 
The test is made in full view and the 
results are read from the gauges’ 
maximum indicator needles. 


DETROIT TESTING 
MACHINE COMPANY 


9386 Grinnell Avenue, Detroit 13, Michigan 
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template 
assembly 
can be 


SO 
simple 


with 

aa 
Self-Clinching 
Drill Bushings 





And so much less costly, too. 


One-hole compression-mount- 
ing positively locks one or several 
bushings into template metal — 
in one operation. 

No riveting, welding, indexing, 
nesting—no outboard supports 
needed. 

High torque and pull-out 
resistance. 


Permit thin-gauge, 
| weight templates. 


Save their cost in simplified 
assembly. 

Write for literature and sam- 
ples for test. 


light- 
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PRECISION 
CUTTING 


oem © 1 8] | o-7 4 
AND EASY 


with (SE) —— = 


SOLID 
CARBIDE TOOLS 








REAMERS 








DRILLS 





END MILLS 


a 


S&E production cutting tools are ground 
from solid tungsten carbide to exact toler- 
ances, concentric and with polished flutes. 


Complete 
catalog of 
S&E tools 
available 
on request. 


These precision cutting tools are designed 
and built for one purpose: to cut fast,clean 
and easy; to hold size and form for exten- 
sive production runs; thus to yield lower 
cost tooling and higher production stand- 
ards, and they do just that. Try S&E cutting 
tools—you will always be glad you did. 


MACHINE 
PRODUCTS INC. 


Bridgeport, Michigan 
Sales offices in 
all principal cities. 


S&E are regularly fabricating special and 
unusual type cutting tools. Send drawings 
or request information—no obligation of 
course. 
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just INDEX in a minute 
and MIUILL for a dollar 
with FUTURM™MILL 


This six inch—eight station Futurmill (Model ZN3L) mills like a new cutter 
every time you index the blades. Eight brand new solid carbide cutting 
edges ready to go... in one minute . . . cost is one dollar. 


Consider your costs for grinding wheels, grinding machines, labor, overhead, 
machine and production down time, can you grind your present cutters 
sharp—in one minute ???... and for one dollar??? 








For information or new cutter catalog n 


Futura inc. 


In Canada: Futu inada; Ltd. PO Box 
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| | AUTOMATICALLY | 
' Aes | - The i 


Model 908s] 
Universal 
Automatic I 

Flute | 
Grinder 














| MAKES TOOLS 


With Straight 
or Spiral Flutes 


| IN MINUTES 


Saves Money 
Because | 


FLUTED TOOLS 


Cutters * Millers * Taps * Re 


| MADE AUTOMATICALLY 


are Economical 
= details on Miller and Gri 


WARDWELL Mfg. Co 


j 3809 Ridge Rd., Cleveland 9, 0. ] 


meme ee ee 
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Full 1/3 h.p. 


G. E. Motor 




















VERTICAL 


| At last, @ top quality industrial sander that 
provides all the most wanted features — 
with cord, plug, 


yet sells for so little. 
switch ready to use $8995 
Work table in vert. illus. optional. 


Illustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 


WALLS sates corporation 


59-63 Van Dam St. Brooklyn 22,N.1 
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Product News 





Automatic Air Lubricator 


Better distribution of the lubri- 
cant to all working parts of pneu- 
matic tools Is assured with the new 
PSC air lubricator. This principle 
delivers the lubricant to the down- 
stream line in the form of a sus- 
pended, fog-like oily mist. Air 
enters the plastic oil reservoir 


On the Level 


A new kind of parallel straight 
edge, with a built-in level, permits 
simultaneous checking of both 
levelness and accuracy of a ma- 
chine bed. It can also be used for 
positioning work above and par- 
allel to the surface plate when 
checking or scribing parts. The 
units are available from Challenge 
Machinery Co., Grand Haven, 
Mich., in lightweight aluminum 
and standard semi-steel. Working 
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precision 
ground flat and parallel to within 
0.0005 overall. The maker will sup- 


surfaces on both are 


ply more information, or circle 


Inform-A-Gram No. P34. 





through the center tube, equalizing os 


i os oe ee ee eee ee 


~— 


~- ©2& 
oe 


3 





erga 





TION 


N.Y 


1184 











pressures in the oil chamber and 
the air line. The exact amount of 
oil is metered by setting the ex- 
ternal oil adjustment valve. The 
lubricators are available from Per- 
fecting Service Co., 332 Atando 
Ave., Charlotte 6, N.C. in %, %, 
4% and %4” NPT pipe sizes. Inform- 
A-Gram No. P32. 


Dry-Film Lubricant 


Molykote X-15 an _ inorganic- 
bonded, dry film lubricant has a 
useful temperature range of from 
—300 to +1200°F. The extreme- 
environment lubricant is insen- 
sitive to liquid oxygen, unaffected 
by up to 5 x 10° roentgen gamma 
radiation. It retains lubricating 
properties under vacuums up to 
10° mm of Hg, and is easy to ap- 
ply in either shop or field. Moly- 
kote X-15 can be applied by 
brushing or spraying. It air dries 
to a tough, resilient coating in one 
hour at room temperature. Addi- 
tional information from The AI- 
Pha-Molykote Corp., 65 Harvard 
Ave., Stamford, Conn., or Inform- 
A-Gram No. P33. 


ALORIS 


























Super Precision 
quick-change 
Tool Post 
and Tool 
Holders 


OOO I" REPEATING 
° ACCURACY 
Speeds all lathe operations 


“no lathe owner 
can afford to be 
without it” 

Aloris leads the way with advanced developments 


in “quick-change” tooling . . . recommended by 
America’s leading lathe manufacturers. 





e@ Modernize your lathe operations for maximum 
efficiency. 

e .0001” repeating accuracy maintained even 
when deep boring. 

e Patented tapered sliding Gib tool post, pulling 
in on the holder provides positive lock. 


e CHANGE TOOLS IN SECONDS 
e NO TIME WASTED 
WITH SHIMS 
e ABSOLUTE RIGIDITY — NO 
CHATTER OR VIBRATION 
UNLIMITED VERSATILITY 
e COMPLETE SATISFACTION 
GUARANTEED 


SEND FOR NEW 1961 CATALOG 








ALORS 


TOOL CO. INC. 


419 GETTY AVE. e CLIFTON e N.J. 
PHONE: 772-1201 
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Product News 





Special Cutter 


Rigidcut inserted- 
blade mill, designed for a 
manufacturer of aluminum auto 
parts by Wesson Corp., 1220 Wood- 
waid Heights Blvd., Ferndale 20, 
Mich., permits operation of a cen- 
ter-column indexing machine at 
top production. The cutter rough 
long part in 9 sec and 


A special 
face 


mills a 7” 





3 convenient sizes with 3/4” shank and stand used with 5/16” 
hgh speed tool bits. Will machine up to 6” wide surface. 
NEW counterbalanced model allows faster speeds and feeds. Made of 





holds surface flatness under 0.0005. 
It produces a surface finish well 
below 100 rms. Cutting speed of 


FLI-KUT : 
New - Improved 


FLY-TOOL 
CUTTER HOLDER 


carbide 


SET OF 3 


harder-ed Save on expensive end mills and sharpening cost. Better 


a 
finishes. Write for Bulletin. 


CITY TOO 
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with Raussen tf 


UY FROM YOUR DEALER 


DIE & MFG. CO., INC.>: 


132 SPENCER AVE., SAN JOSE 10, CALIF. » 
SCOHCHOHS COSESEOESEEEEEEE ® 


DOUBLE-CRANK PRESSES | 





No. 48 OBI with 
“Econo-Air” clutch. 


Choice of over 30 models and 
types in 5 to 60-ton sizes 


Mfrs. of Rousselle Presses 


SPEED UP PRODUCTION with 
these versatile 40-ton presses. 
Large bed and ram areas make 
them ideally suited to handle 
wide rolls or sheets . . . do multi- 
ple punching, steel-rule die work 
and other high output opera- 
tions. For rapid, shockless start- 
ing and stopping, presses can 
be equipped with electrically 
controlled “‘Econo-Air’’ friction 
clutch... Ask for new catalog. 


Lie 22 02 


STRAIGHT SIDE —Die 
space up to 24 in.; 
bed space up to 6 ft. 
between uprights. 


sively through Leading Machin- 
ery Dealers. 


SERVICE MACHINE a Rousselle Presses are sold exclu- 





2310 WEST 78TH STREET + CHICAGO 20, 
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this 8.24 die cutter is 7776 sfpm 
with a feed rate of 158 ipm. The 
eight inserted blades are tipped 
with Wessonmetal grade GI ear- 
bide. Design of the cutter makes 
use of centrifugal force to deliver 
coolant where it is needed. Write 
the maker, or mark Inform-A- 
Gram No. P35. 





The Inform-A-Gram Card, 
which follows page 82 in this 
issue, is for your convenience 
inquiries about 


Advertised Products and Edi- 


in’ making 


torial articles. 















Bantam Converter 


Model 101 Gryo-Drive, a 12 oz.. 
6” bantam, converts any power 
drill into a variable angle tool, 
drills in cramped quarters and 
reaches around corners. It fits all 
4 and 14” power drills, and works 


at full power without a bulky gear- 


box. It can also be mounted direct- 
ly into any drill spindle with 4s x 


MODEL 10! Ee 
GYRO-DRIV 





24” male or female thread. Model 
201 Gryo-Drive works on impact 
and socket wrenches, *s or %” 
drive. More information from 
Glenwood Gyro-Drive, Inc., Glen- 
wood, Minn., or circle Inform-A- 
Gram No. P36. 
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3,9 752° 


REFERENCE F.O.B. Factory. A low cost leasing plan also available. 
Ee DRILLS, TAPS, DWELLS, PERFORMS DEEP HOLE 
lver x 3 


Irite OPERATIONS AT THE FLICK OF A SWITCH! 


sole Ce ' DEKAe DRILL is an automatic cycle hydraulically powered 14 
gs Be: 8 spindle drilling and tapping machine that saves you time 
Ww a | and money NOW. Costs 50% less . . . cuts set-up time in 
= we Soap ens : p A ft F half . . . makes smaller runs profitable. Comparable in per- 


formance to any machine of its type. Suited for conventional 
or automated type jigs and fixtures. Component parts rated 
20% to 25% beyond capacity. Free time and process 
studies available on request. 


t One Complete Source of Detailed D = | a4 Me D ve i L. L. 
U : — Specifications for Designers, 


Production Managers, 
i- ad Toolroom Foremen 





= VALUABLE 
ped 
ws 








| ase No QOMte Ng Niexe 





Hundreds of NEW ITEMS A Meh = Motor capable of 20 


| ri plug reversals a minute. 

ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw blanks, handles, knobs, wheels, 





@ Self-contained gear 


fs strap clamp assemblies, forged items, plus hundreds of other box. 
) O2., jig and fixture components, Detailed specifications, engineering 
ywer drawings, The one complete source for data on all the ‘‘stand- 
, i ds" for tool, die, jig, and fixture design and application. 
tool, | oe ~ ™ . - @ Adjustable arm 
and Write for your FREE copy today. 


and bracket type 


all JERGENS TOOL SPECIALTY CO. . ce, ae 


orks DEPT. TP-9, 712 E. 163rd ST., CLEVELAND 10, OHIO ail 
a CIRCLE INFORM-A-GRAM KEY NO. 1211 . — FP ec 
‘ect- ; construction 
3, x 

@ Separate 
i ia coolant system.” 
_ 


@ Pressure and 


heat compensat- 





ing feed con- 


trol valve. 





DON'T SEND A BOY TO 
- DO A MAN'S J0B — 
| SPECIFY KNU-VISE 


AOVS-800 (HD) 
1/6 actual size 





Made in U.S.A 


AOV-800 (HD) 
| 1/6 actual size 


NEW VERTICAL CYLINDER CLAMPS | a nf Not in price of basic machine. 





Tough, rugged and designed to do a man-sized clamping job — TYPICAL INSTALLATIONS: e REMINGTON RAND ¢@ MINNEAPOLIS 
that’s the new line of vertical cylinder air or oil operated clamps now HONEYWELL REGULATOR CO. e GENERAL TELEPHONE e@ GENERAL 
being manufactured by Lapeer Knu-Vise. MOTORS CORP. @ ALLEN BRADLEY CO. © SMITH CORONA MARCHANT 

The all new Heavy Duty AOV Series, features three basic sizes INC. © AMPHENOL BORG ELECTRONICS CORP. 


of 200, 400 and 800 Ibs. clamping force respectively. Each size may 
be specified with either solid (inset) or channel toggle bars and 


slats coment One. clip this coupon to your letterhead TODAY! 


Like all Knu-Vise products these powerful new vertical cylinder 


heavy-duty clamps were designed to give outstanding performance 
under the toughest manufacturing conditions. Such features as 
HARDENED AND GROUND BEARING BOLTS... HARD- 


ENED STEEL BUSHINGS . . . SELF-LOCKING NUTS FOR ee SRE A SATIN 060 EPs See 
“TAKE-UP OF PLAY” . . . TOGGLE BARS MADE FROM 











i 
COLD ROLLED STEEL... and EASY PARTS REPLACEMENT j PRECISION TOOL & MFG. CO. OF ILLINOIS : 
all assure you that when you specify Lapeer’s KNU-VISE PROD- 1 TP-91 
‘odel UCTS you're “sending a man to do a man’s job.” Write today for ; 1305 S. Laramie Avenue / Cicero 50, Illinois ; 
pact complete information. [ Send Catalog 147. (] Have a representative call. r 
¥” Manufacturers of over 150 models of manually and air-operated clamps and pliers NAME ! 
rom KNU- 
re LAPEER MANUFACTURING CO. = Firm ae. 
‘len- 
1-A- 3064 DAVISON ROAD ff «ase Cong Beach Ave on Angle oh Cai, AOsme 8-714 ADORESS 
LAPEER, MICHIGAN CANADIAN DWV. wloginson EQUIE, SALES LTD city ZONE___STATE 








CIRCLE INFORM-A-GRAM KEY NO. 1212 ElLZL "ON AIW WVES-V-WYOINI 3719819 








122 


TOOL 
POST 


* 0005” 


Re-Indexing Accuracy 
Guaranteed! 






TURRET 


9 








Put an Enco Turret on your lathe and get 
the accuracy, speed, and cost-cutting 

advantages that make Enco Turrets first Makes 1 tool do the 
choice of leading lathe builders. Get 12 
station indexing—30°, 60°, and 90° from 
each of 4 tools. get smooth, effortless 
hand indexing ...and capitalize on the 
advantages of Enco’s exclusive, patented 
O”' Ring Seal that keeps indexing mech- 
anism free of chips and dirt. There's an 


4 
Enco Turret made to fit your lathe. } EG 
t 














work of 3 


1. Tool used to 


face work 






TOOL TOOL BLOCK PRICES f ~ 
SIZE SPECIFICATIONS F.0.B. CHICAGO | 4. 
- ee j ame 2. Same tool 
(STANDARD) L used to take 
a’ 4" 2%" sq. x 1%" thick $ 39.00 [HIH- a1” deep 
344" sq. x 1%" thick $ 61.00 | broad-face 
4 3)" sq. x 2%" thick $ 76.00 Fa cut 
% 4 sq. x 24%" thick $ 83.00 | 
a1 4 sq. x 2%" thick $102.00 
2"-1% 6 sq. x 3%” thick $175.00 c 
(HEAVY-DUTY) 
o°-I 44%)" sq.x 3” thick $155.00 3. Same tool used for 
1] 614" sq. x 3%” thick $225.00 inside chamfer 
1%"-1% 7” sq. x 4%" thick $265.00 
14%"-2" 7%" sq. x 4%" thick $305.00 





Machineable Base T-Slot Turrets carried in stock 
To order Turret fitted to your lathe. send T-Slot 
enter height dimensions and maximum tool size. 
No charge for fitting. Fast Delivery 


Write for catalog +61 and name of nearest dealer 
MANUFACTURING CO. 
ept. 
CIRCLE INFORM-A-GRAM KEY NO. 1221 





4520 W. Fullerton Ave., Chicago 39, Ill. 








DRILLING ans TAPPING 


Lead Screw 
tapping attachments | 
and heads 


Here’s precision production! 

Complete uniformity with un- 
skilled labor. The resultis speed, 
accuracy and economy, regard- 
less of quantity. 


to 
















Complete Line-Ettco has the tool 
for your single or multiple 
small hole production job. 


ETTCO TOOL AND MACHINE CO., Brooklyn 37, N. Y. 


Lead Screw 


Tapping Units 
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Fixed 
Spindles 


Screw Tapping 
Machines 





TOOLING & PRODUCTION 


Cutting Production Costs FAST! 


Long-run production economy begins 
with Ford Carbide and H.S.S. tools. 
Resharpening time and costs are re- 
duced. Part reject rate is cut. 


In a full size range, Ford precision too!s 
are available from stock for all produc- 


CARBIDE TOOLS 


HI-ROC DRILLS 
REAMERS 
END MILLS 
CUTTERS 


SPIRAL FLUTE DRILLS 


BORING TOOLS 
GRINDING BURRS 


tion cutting jobs in ferrous, non-ferrous 


. : H.S.S. TOOLS 
and non-metallic materials. Consult COUNTERSINKS 
your local Ford distributor. CUTTERS 


Write 
for free 
catalog 

no. 60 


(Reta 
FORD 
\aee/ 


M. A. Ford Mfg. Co., Inc. Dept. TP-961, 1545 Rockingham Rd., Davenport, la. 


Manufacturers of Precision Machine Tools 
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NEW 
PRINCIPLE 
IN 
TORQUE CONTROL 
LOWERS 
ASSEMBLY COSTS 





Rotor announces J-42T torque control air impact 
wrench with new hydraulic amplifier 


@ NEW unique hydraulic amplifier shuts off tool at desired 
torque. This exclusive device results in...@ FASTER rundown 
and impacting speed. Cuts job time. @ MORE ACCURATE 
torque control with uniform results. Quick, easy adjustment 
...tamperproof. @ ASK FOR 
DEMONSTRATION of the J-42T 

to see how this outstanding de- TO 4 
velopment can cut costs on your re) 

assembly line. Write The Rotor 
Tool Co., 26341 Lakeland Bivd., 
Cleveland 32, Ohio. Subsidiary 
of The Cooper- Bessemer Corp. 


OOLS. 
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Shining Dies 











A new die polishing machine 

i offers savings in polishing nearly 
| all styles of dies. The unit features 
an endless abrasive belt driven at 
5000 rpm to polish the die parallel 
to the line of draw. An angle pol- 
ishing fixture accurately maintains 
| die manufacturers’ specifications 
on approach, back relief angles 

and bearing sizes. Parker-Hartford 
Corp., Hartford, Conn., states the 

| unit is suitable for polishing new 
dies or for reworking worn ones. 
Write, or circle No. P37. 


REPLACE 


SOLID BUSHINGS 
with 


CIRCO-FLEX 
ADJUSTABLE BEARINGS 





FIXTURES 
MACHINES 


CIRCO-FLEX “LIVE” BUSHINGS 


Feeds, 200% 


Reduce Tool Breakage 


Increase Speeds, 


Eliminate Bushing Wear 
Use Economical Carbide Cutters 
Provide Greater Precision 
to 61/2” 


Shafts 
@ Will stand greater sidewall pressures 


Available for 1/2” 


Get time, tool, and money-saving advan- 
tages by replacing solid bushings with 
Circo-Flex adjustable roller bearing units. 
Available for 42” to 6” shafts or with 
straight roller bearings where space is a 
factor in 42” to 2” shaft sizes. Write 
today for complete information and 
authentic case histories. 


DONLEY PRODUCTS, INC. 


Dept. TP-9 ¢ 11106 Avon Ave. ¢ Cleveland 5, Ohio 
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with Wilton’s NEW 


| | MIDGET air-hydraulic PowRlock! 


Holding problem in a machine operation where clear- 
ances are critical? The new Midget PowRlock is your 
answer. Although the Midget is smaller than a pack of 
cigarettes, it develops holding forces up to 1900 pounds! 
% Securely holds and positions regular or irregular 


L1 Wea ony 








pieces. Four 1” or eight 4%” stroke heads may be oper- 
ated from a single booster. 


WILTON 


WILTON TOOL MFG. CO. 
Attach this ad to your letterhead and mail for free literature! TP-91 


INC. / SCHILLER PARK, ILL. 
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M1238- 1818 — Range 18” 18”, working 
distance 9” to infinity. aa to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 
Coordinate Cathetometers 
These convenient, reliable optical 
instruments permit making precise co- 


ordinate measurements in a vertical 
plane. The two dimensions are measured 


| with one setting, object does not have 


to be rotated. Inspection time is cut in 


| half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 


| jects or points in recessed, remote, or 
| inaccessible locations. Applications in- 





clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 6”, 
vertical range 4”. 
Reads to 0.0001”, 
working distance 5” 
to infinity. 





<—— M1236-22— 
Range 2” x 2’, reads 

to 0.0001’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 


The Gaertner 


Scientific Corporation 


1242 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
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benchmaster 


BENCH MILLS 










Horizontal 
or Vertical 
milling 
on the 

same =f 
machine! 


Benchmaster answered two basic metal- 
working questions in this famous milling 
machine —Why spend money ona big mill 
for small jobs? and Why buy separate hor- 
izontal and vertical mills when a Bench- 
master can do both jobs? 


Benchmaster spindle assemblies are rap- 
idly interchangeable. Simply slide one 
out and replace with the other. The ver- 
tical head rotates to any position in the 
vertical plane. When both horizontal and 
vertical milling are advantageous on the 
same job, just switch spindle assemblies 
without destroying the set-up! 


Benchmasters are sturdy and accurate, 
will hog a surprising amount of metal or 
machine to a close tolerance with excel- 
lent finish. Get the facts today—Check 
their low price and ask for free circular — 
Dealers everywhere. 

Also available: BENCHMASTER 
PRODUCTION MILLS; MILLING 


ACCESSORIES, FULL LINE OF 
PRESSROOM EQUIPMENT. 







benchmaster 


1835 West Rosecrans Ave. * Gardena, Calif. 
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Turret Drill 
.. +» fewer machines 


Security Valve Co. (a division 
of Menasco Manufacturing Co.) 
Pasadena, Calif., has effected a 
production increase of 125%, and 
saved $6,500/yr. This impressive 
efficiency rise was accomplished 
by applying one Burgmaster Mo- 
del 25 AH turret drilling machine 
to the machining of bodies for 
just two sizes of Security’s broad 
line of many kinds of valves. 


Heretofore seven machines were 
required to complete the machin- 


ing of this cast iron part. Using 
the Burgmaster only two other 
machines are required, and this 
is how it’s done: 

Bonnets of valve bodies are 
machined on a turret lathe. Body 
bolt holes are then produced by a 
radial drill. The part is then posi- 
tioned on the Burgmaster, in a 
special air-actuated holding fix- 
ture, and its side is cross-drilled 
and tapped. Tools used are: a 
29/32” core drill; carbide step 
reamer; a 1” bore Burgmaster 
Positive Drive %g-14 tapper; and a 
Burgmaster Lead Screw Tapper. 

Likely that such modernization 
could turn similar profits some- 
where in your operation. To find 
out, write Burgmaster’ Corp., 
15001 S. Figueroa St., Gardena, 
Calif., or circle Inform-A-Gram 
No. D4. 
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Transform your 
stubborn mule 
to a prime mover 





| ad oe 1 © — ee 


TURRET 


LATHE 
AUTOMATION 





by Acme 


HY DRIVE 


Hydrive transforms older turret 
lathes from limiting factors to high 
volume producers! Technical man- 
agement is being stimulated to 
machine tool re-evaluation in view 
of the proved success of automating 
turret lathes with Hydrive. Stepping 
up manual turret lathes to automatic 
operation—easily capable of tripling 
output—will multiply your capacity 
at surprisingly low cost. Without the 
substantial expenditure of new equip- 
ment, management reaches increased 
production goals . . . with wanted ac- 
curacy and reliability. 


Write today for complete Hydrive 
information . . . how Hydrive will 
make your turret lathe far more 
productive. Also available upon 
request, FREE Hydrive film. 


ACME INDUSTRIAL COMPANY 


204 North Laflin, Chicago 7, Ill 
CIRCLE INFORM-A-GRAM KEY NO. 1242 
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SHUTDOWNS... 


ou I G INJURIES .. . REPAIRS 
ELASTICONE? sits COVERS 


Pye seers 


DROVIDE SAFETY for 
EN & MACHINES! 



















5 


a) 
—5 





tf 





aot 
-—-——-=s nee 








a 
— 


Outline your prob- 
lem for a prompt reply 
or send for complete 
literature. 


a | 
>~“4 4 


Elasticones are metal-formed, cone shaped covers that 
open and close automatically to provide protection 
against dirt, damage, and catching of limbs, for all pre- 
cision moving parts. Availakie in all finishes and sizes 
from 38’’ diameter up to 60” long. 


Stocking distributors in principal cities 
ELASTICONE DIVISION 
CENTRAL SAFETY EQUIPMENT Co. 


6603 Marsden St., Philadelphia 35, Pa. © DEvonshire 3-4788 
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the MEW Modern BOBBLER 












' VARIABLE 

TORQUE a 
ee 

FOR 

OBTAINING 

MAXIMUM it ” 

POWER ra 

WHEN — 

CUTTING * 

HARDER ms 


MATERIALS 


BUILT-IN “ 

LUBRICATION sar 

PREVENTS ee 
GALLING AND ws 
PROLONGS LIFE 
OF PUNCH 
AND DIE 


/y BUILT-IN 
q CIRCUIT BREAKER 






PATENT PENDING 











PROTECTS MOTOR AND 


e , - GEARS WHEN MACHINE IS 
OVERLOADED OR WHEN 
PUNCH AND DIE GET TOO DUL 
QUICK CHANGING FOR EFFICIENT 
PUNCH AND CARBIDE OPERATION 


DIE AT NO EXTRA COST 


CUTS % STEEL ° % ALUMINUM 





The MODERN GOBBLER cuts 1/4” mild 
steel, 3/8 aluminum & 7/32" stain- 
No distortion, bending or 
curling. Ideal for shipyards, welding 
shops, kitchen quipment build 
heavy duty metal fabricating shops. 
MODEL SN-40 ELECTRIC - 21, HP 15 
Amp. AC-DC - Universal Motor 
WEIGHT - 24 Ibs. net 


less steel. 












bd 


MODERN MFG. CO., INC. 


WILLOW GROVE, PA 


680 DAVISVILLE RD 





PHONE: Oldfield 9-4820 
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FOR EASY, FAST UNIFORM 


SEPARATION OF DIE SETS... 
USE THESE REORGE Pvicers 





Separate die sets with even upward pull. Die sets separate evenly and safely. 


When you have die set pullers that remove the punch 
holder from the die shoe by a straight upward pull and the 
punch holder slides upward from the die shoe simultane- 
ously and safely from both leader pins, you have Acro 
Die Set Pullers and you’re saving time. 


If you’re not, this is how it’s done with Acro Pullers: 
Indexed screw wrenches act as indicators, controlling the 
upward travel. This is an exclusive patented Acro feature 
and found only in ACRO DIE SET PULLERS. 
It may pay you to investigate. Write for 
further free information today. 







orHer AC RO TIME SAVERS FOR YOUR SHOP 
include Acroflex, drill rod racks, leader pin oilers ~ 
and wing nuts. Write for complete descriptive =< 
folder. Ask for bulletin TP59. 


AC 1310) METAL STAMPING COMPANY 


338T E. Reservoir Ave., Milwaukee, Wis. 
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A DICTIONARY 
OF METALLURGY 
by A. D. Merriman 


G.C., 0.B.E., M.A., D.Sc., C.1. Mech. E., 


F.R.S.E. sai 
$25.00 3 y 


Just published February 16, 1959. Prepared by Dr. Mer- 

riman, Secretary of the Institution of Metallurgy, Great 

Britain, this is the most comprehensive work of its kind 

ever to appear in print. 

The Dictionary of Metallurgy provides: 

e 7,000 definitions 

e 283 illustrations 

e 236 tables—includes those constants invaluable for 
reference purposes 

e An appendix which includes a Table of Common 
Abbreviations and Symbols, a Table of Abbreviations 
Used in Foreign Literature, and a Table of Physical 
Properties of Metals. 








HUEBNER PUBLICATIONS, INC. 
P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 


Please send copies of “A DICTIONARY OF METALLURGY” 


at $25.00 each postpaid. (Ten day examination allowed; returnable 
for full credit or refund if returned in saleable condition.) 














Company 

By Title 

Address 

City Zone DD icccseasnnsinsias 


Open account shipments to rated companies. Otherwise, payment with 
order, please. No. C.O.D.’s. Ohio customers add 3% sales tax. 








——=— 
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1961. Pre-publication price $75,009 
after August 14, 1961—$90.00, 

This monumental 5-volume re. 
ference work has taken three 
years to compile and more than 
17 years of research. Twelve 


Goldsmith, Waterman & Hirsch- 
orn. Published by The MacMillan 
Co., 60 Fifth Ave., New York 11, 
N.Y. by special arrangement with 
U. S. Air Force. 4300 
pages, publishing date August 14, 


All About High 
Temperatures 


THE HANDBOOK OF THER- 
MOPHYSICAL PROPERTIES OF 
SOLID MATERIALS, edited by 


5 volumes, 


properties are covered: density, 
melting point, latent-heat of fy. 
sion, latent-heat of vaporization, 
latent-heat of sublimation, speci- 


/ fic heat, thermal conductivity, 
| ON THESE Waa! KS thermal diffusivity, situiaaall 


SOMMA 


STANDARD 


flectivity, linear thermal expan- 
sion, vapor pressure, and electric 
resistivity. 









te Each of the first four volumes 
contains explanatory text, the ma- 

make terials index, and tables of con- 

RE PROFIT version factors for checking data 
MO sheets. Volume five is a reference 
guide. It lists sources of data 





Now you can save time and money on 
a wide variety of form tool operations 
by replacing costly made-to-order or 
hand ground tools with Somma Stand- 
ard Circular Form Tools. 


found in the handbook. Authors 
and co-authors are listed alpha- 
betically and author and subject 


And Somma Standard Tools are available through the indices are cross-referenced. i 
Somma representative in your area. Write for new catalog 
and price list of standard tools and blanks. 





In addition you are assured of uni- 
form accurate dimensions every time, 
easier set-ups, anl a better finish on 
the parts. 


Jom m B00 CO., INC. 114 SCOTT RD., WATERBURY, CONN. 


West Coast Warehouse: 576 N. Prairie, Hawthorne, Cal. 
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The Inform-A-Gram Card which fol- 
lows page 82 is for your convenience 
in making inquiries about advertised 
products and editorial articles. 











Check These Valuable Technical Books! 
Manual of Die Designing 
Machinability and | and Estimating | 
Tool Evaluation om 


HANDY 
ADJUSTABLE 


RISER 





368 pages, 26 chapters, over 400 
illustrations, charts and graphs. 165 
by Antoni Niedzwiedzki 
Machining Consultant 


TYPICAL CHAPTER COVERAGE: 
Tool Life Formulas . . . Tool Life 
Criterion . . . Chip Load and Work- 
piece Hardness . . . Tool Geometry 
. Test Records . . . Tool Inspec- 


tion . . . Machinability Classification 
. Machine Tool Selection. 
The Manual contains a wealth of 


examples and forms for Development 
Sheets . . . Recommendation Sheets 
Crossed Charts . . . Tool Life 
Tables . . . Graphs and Drawings... 
covering work with Carbides and HSS 
on Cast Iron and Steel. 
This is a reference book and is wire 
bound to lie flat at any page for 
easy reference. 


$6.00 per copy 





Practical Points in Die Design and 
Construction. Comprehensively  in- 
dexed. 
TYPICAL MAJOR SUBJECTS 
Economical Use of Strip Stock . 
Step-by-Step Design of the Basic 
Dies Short-Run, Lamination 
and Progressive Dies . . . Detailed 
Descriptions of Many Successful Dies 
Effective Use of Inclinable 
Presses . Factors Affecting Per- 
forator Life and Failure . . . Deep 
Drawing Techniques . . . Blank De- 
velopment Time-Unit Values 
for Estimating Die Cost . . . Deter- 
mining Required Press Capacity 


$7.50 per copy 


10 DAY EXAMINATION ALLOWED; RETURNABLE FOR FULL 
CREDIT OR REFUND IF RETURNED IN SALEABLE CONDITION 


HUEBNER PUBLICATIONS, INC. 


—_—copies of ‘Die Designing 


Open account shipments 


nts 
order, please No COD‘s 


P. O. BOX 3505, 1975 LEE ROAD, CLEVELAND 18, OHIO 
Gentlemen: Please ship as soon as possibie 

—copies of ‘‘Manual of Machinability . . 
.’ at $7.50 per copy, postpaid 


to rated co 


’’ at $6.00 per copy, postpaid 


Zone State 


mpanies. Otherwise payment with 


Ohio customers add 3% sales tax { 





BLOCKS 


for FASTER—SAFER—CHEAPER SETUPS 





Use on Drill Presses—Milling Mochines—Punch Presses— Sav 
Surface Grinders—Planers, etc. End lost time looking for [| The 
right height odds and ends. ture 
HANDY RISER BLOCKS = 
@ Give heights from 34” to 23g” in '%” increments time 
@ Cut setup time by eliminating haphazard blocking. few 
@ Cost only $7.50 per pair; $75.00 per 12 pairs, plus transportation time 


costs. Shipping weight 3 Ibs. 10 oz per pair. 


ORDER TODAY. USE THIS COUPON. 





| HANDY PRODUCTS 
| P.O. Box 3537T, Cleveland 18, Ohio | 
: Gentlemen: Please ship pairs of RISER BLOCKS. : 
| Company | 
| By Title | 
| Address 7 
City Zone State | 
| Open account shipments to rated companies. Otherwise, payment | 
! 


with order, please. No C.0.D.’s. Ohio customers add 3% sales tax. 


- 
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| few hours or less for tape preparation and save set-up 


| Wasted production time. Edlund-Matic numerical tape 





INCREASE ACCURACY. 
AVE MONEY. . -. AUTOMATIC TOOL CHANGER 

IMPROVE YOUR jemi ii 

PRODUCT... Peis 


— &y 






} oe. 
| ? . y 
Qe; 
4 


with EDLUND-MATIC mMopEL 2n 


NUMERICAL TAPE AND DIAL CONTROLLED 
DRILLING & TAPPING MACHINE 


_ Save Time and Money control positions the work and directs the drilling oper- 


ation quicker and more accurately time after time and 
eliminates the possibility of human error once the oper- 
ation has been programmed and checked. Employee 
fatigue is decreased and free time can be used profit- 
ably operating other machines. 


The Edlund-Matic eliminates expensive jigs and fix- 
tures by using easy to prepare inexpensive standard 1” 
8&channel tape. Floor-to-floor time per part is reduced 
—saving production time means saving money. Cut lead 
time of 4 to 6 weeks required for jigs and fixtures to 


Improve Your Product 
You can be sure of greater uniformity of finished parts 
Increase Accuracy with less inspection required. Tapes can be pre-tested 


Increased accuracy means less scrap loss and less and machine accuracy certified. All this adds up to an 
improved product at lower cost. 


time. Time saved results in direct dollar earnings. 


EDLUND Ediund Representatives in Major Cities 
MACHINERY COMPANY Cortland, New York Division of Harsco Corporation 
Specialists in Drilling Machine Engineering for over 40 Years 


Circuit Board Drilling Machines Tape Programmer ae me Variable Speed | Gun Drilling Machines Special Machines 
Machines _ 
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Straight Type Offset Type 


SPECIALS 
\J 




















@ HAND KNO 


© MACHINE tinous @ Aa: ao 


@ BALL HANDLES 


@ LEVERS =~ 
© SPECIALTIES eae 


ATED Di. 


Sseol. 





1 so 

¥: SPECIFY TOMCO 
# FOR DEPENDABILITY 
a A Complete line of high 
sq grade hand knobs, levers, handles, hand 
Sd wheels, graduated dials is available for 
%3 immediate shipment from stock of stand- 
3¢ ard items. Specialty items made to your 
P31 specifications. 

fi WRITE FOR INFORMATION 
of — 

POAT OTERO Recine 2, Wis. 


CIRCLE INFORM-A-GRAM KEY NO. 1281 


Bep cumuanive EDITORIAL INDEX 


FOR 1961 ISSUES 





Number before colon refers to month 
of publication. 

Number after colon refers to page 
number. 


Air Power 
Bazooka!! add versatility to your tooling, 
5:43 
Automation 
Machine tool builder looks at automation, | :74 
Mechanized production lowers costs ups 
quality, 6:56 


New , Beneration dawns for numerical contro! 


Progress in automation, 1:75 
Soviet automation to cause industrial surge, | 30 
Boring 


How to set up for an off-set taper, 6:44 
TV speeds accurate locating, 2:/0 


Broaching 
Portable broaching on a Polaris, 6:62 


Carbides 
Are we getting the most out of our carbides? 
2:39 


Carbide uses . . . other than cutting tools, 7:23 
Carpices, ultrasonics tackle a cutting proviem, 
2:58 


Lot of horses needed for big bite with carbides, 
2:46 


Machinable carbides reduce downtime and 
improve production, 2:47 


Casting 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process, 2:46 
Ceramics 
Centrifugal force simplifies tube casting, 2:24 
Ceramics a boon in casting process 2 
Comemncs do the job when used properly 
7:30 


Cold Forming 
Cold rolling answers design change demands, 6:45 
Computers 


art iter language is key to NC breakthrough, 


een 


Compensate for wheel wear automatically, 
49 


Cutting Tools 
Are $$ getting tne most out of our carbides? 


Gatien tool geometry selector, 2:50 


How to crease tool 


e when machining gray 
reat the surface for lon t life. 8:3) 


e ce ' ger a) 


Versatile cutter for spnericai shapes, 2:62 


Dies 


7 add versatility to your tooling, 
‘4 


Die change time sharply reduced, 1:76 
Drilling 


Drilling and tapping output up 400%, 3:60 
Drilling points to remember and use, 3:62 
Frictional jig clamp, design clinic, 3:54 

Getting the most from a taped turret drill, 3°46 
Hot drills for hard parts, 3:64 

Taped table cuts out fixtures, | :80 

The economies of spade drilling, 3:57 

Tips on drill pointing, 3:41 


Economics 
ic_ grinding contributes to 





force 1970-1980, 7:21 
Fluid Power 
Multiple positioning control, 3:45 
Gaging 


Accuracy Assured with new tool presetting ma- 
hine 


The transistor meets up with QC, 6:47 
Grinding 
An attack on grinding coolant spoilage, 4:54 
Caspices. ultrasonics tackle a cutting problem, 
Compensate for wheel wear . . . automatically, 
“4 
Electrolytic _ givdes contributes to customer 
savings, 43 
Grinding do’s and don’ts, 4:55 


New strip grinding line saves thousands/yr, 2:64 
Twelve ways to reduce tool grinding costs, 4:43 


Lubricants 


An attack on grinding coolant spoilage, 4:54 
frouple snooting with mixed oils, 1:71 


Machine Tools 

Computer language is key to NC breakthrough 
8:35 

Getting the most from a taped tisret drill, 3 4¢ 

Machine replacement for the shop manager. 
Chapt 

Machine replacement for the shop manager, 
Chapt. 11, 3:49 

Machine replacement for the shop manager, 
Chap. III, 4:59 

Machine replacement for the shop manager, 

IV, 5:68 


Chapt. — ae 

Machine replacement for the shop manager, 
Chapt. V, 6:50 

Machine replacement for the shop manager, 
Chapt. VI, 7:26 


Machine replacement for the shop manager, 
Chapt. VII, 8:46 

Machine tool builders elect 1961 officers, 1:74 

Machine tool builder looks at automation, | :74 

Pump specialists mill keyways, 8:51 

Machinery trade-in, 4:56 

Nureripoin’ \2ntrol uses dial or tape, 1:73 

Multiple pesitioning control, 3:45 

Productivity wall chart, 4:46 

Tape - = machine shop—Milwaukee-Matic 
Wi / 

Unconventional-conventional mill, 1 /0 

Where have we fallen short? 4:41 


Machining 
Ceramics do the job...when used properly, 
3 
7:30 


Chips from the cover, 4:72 
How to increase tool life when machining gray 
iron, 8:2 
Management 
Don’t murder your ae 48 


Future economic levels, 2:8 
Machine replacement for the shop manager. 


Chapt. | 

Machine replacement, for the shop manager. 
Chapt. 11, 3:49 

Machine replacement for the shop manager, 
Chapt. II1, 4:59 

Machine replacement for the shop manager. 
Chapt. IV, 5: 


Machine replacement for the shop manager, 
Chapt. V, 6:50 

Machine replacement for the shop manager, 
Chapt. VI, 7:26 





TOOLING & PRODUCTION 


chine replacement for the sh m 
ye 7 2 46 ery anager, 
New generation dawns for numerica ntrol, 8-2 
Numerical control, an adventure in r oderniza. 

Our working force 1970-1980, 7:21 
Machinery trade-in, 4:56 
Opportunities in tne sixties, 1:12 


“— lot and production engineering problems 


~ produ uction man’s role in product reliability 
Materials 
C de uses—other than Cutting to 7:23 
Definitely in magnesium tooling plate, 4:5] 
Hard-surfacing for longer life, 2:28 
How to increase tool life when machining gray 
7 


ron. & 


Machinable “carbides reduce downtime and 
improve production, 2:47 
Temperature- —- phenomena in new 
__ compound, 
Treat the surface for longer tool life, 8:3 
Milling 
Modified hand mills increase and improve 
production, 3:76 
Pump specialists mill keyways, 8:51 
TV speeds accurate locating, 2:70 
Modernization 


Numerical co 
tion Q 23 


ntrol an adventure in moderniza- 


Numerical Control 


a closer look at retrofitting, 7:39 
Compu ter language is key to NC breakthrough, 


Getting the most from a taped turret drill, 3:46 
Job shop specializes in tape control, 2:43 

New generation dawns for numerical control, 8:8 
ae : control, an adventure in moderniza- 

tion ’ 

Numer point control uses dial or tape, 1:73 
One approach to NC tool changing, 6:59 

bi — machine shop—Mi|waukee-Matic 


iM. 
ued table cuts out fixtures, 1:80 
Speed, versatility, accuracy, 8:29 
Where have we fallen short? 4:41 
Which door to tape control? Special TGP 
report, 1:49 
Pressworking 
Die change time sharply reduced, | :76 
Tubular stamping cuts costs, 2:52 
Production 
Productivity wall chart, 4:46 
= lot and production engineering probiems, 


bag production man’s role in product reliability, 


Quality Control 
Finally, the quality battle, 6:39 


Mechanized production lowers costs . . . ups 
quality, 6:56 

Quality a be achieved without increasing 
costs, 6:4 


Speed, Sica accuracy, 8:29 
The transistor meets up with QC, 6:47 


Shows 
TGP’s Preview of the ASTME Show, 5:48 


Tapping 

Drilling and tapping output up 400%, 3:60 
Technology 

Trends in Technology, 5:6 
Tolerancing 

An editor interprets true position, Part IV’, 1:59 
Tooling 

= . . . add versatility to your tooling, 


Carbide uses , pce than cutting tools, 7:23 


Definitely in ; — tooling piate, 4:3! 
Frictional jig clamp, 
Reliability 


The production man’s role in product reliability, 
6:8 


How to set up for an off-set taper, 6:44 
One approach to NC tool changing, 6:59 
Portable broaching on Polaris, 6:62 
Turning 
How to set up for an off-set taper, 6:44 
Lot of horses needed for big bite with carbides, 
2:46 


Mesa” potter’s wheel for seamless cylinders, 


Ultrasonics 
Cobian. ultrasonics tackle a cutting problem, 
Miniature welds without heat, 2:60 


Welding 
Miniature welds without heat, 2:60 
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SAVE THIS AD FOR CHECKING FUTURE REQUIREMENTS 








DELIVERY FROM STOCK 


SPECIAL RH & LH 


HIGH SPEED 


TAPS * DIES * THREAD PLUG & RING GAGES ~ 


WHEN REQUESTING QUOTATIONS yy MENTION QUANTITIES 








NEW SIZES ADDED 
DAILY ... 1F NOT 
LISTED— 





DEALER 
INQUIRIES INVITED 































sZE. «= THREADS PER INCH SIZE THREADS PER INC SIZE THREADS PER INC SIZE THREADS PER INCH 

9000 +«=C«i160 3 16 30-32-36-40-48-56- 64- 72 5/8 9-10-12-13-14-16- 30- 24-26- | 1-1/2 _7-8-9-10-13-14-16-18-20- 

000 120 98 24 27-28-30-32-36-40-48-56-64 24-27-28-32-40 

00 90-96-112 3 64  24-28-30-32-36-40 41/64 —-11-18-24-32 1-17/32 7-12-16-18-20 

0 56-64-72-80-90 | 7/32  20-22-24-26-27-28-30-32- 21/32: 10-11-18-20-24-27-32-40-48 | }.9/16 6-8-10-12-14-16-18-20-24- 

1 48-56-60-64-80- 36-38-40-56-60-64-72 64 32 32-40 

2 48-52-54-56-60-72-80-96 i227 24 11/16 10-11-12-14-16-18-20-22- 1-5/8  5-5%-6-8-10-11%-12-13- 

3 36-40-60-64-72-80 15/64  20-22-24-28-32-36 24-26-27-28-30-32-36-40 14-16-18-20.24-28-32-40 

4 30-32-38-42-44-56-60-64- | 246 40 23/32 11-12-16-18-20-24-27-32- | 14) 16 g.10-12-14-16-18-20-24-32 
72-80-90 1/4 10-12-14-16-18-22-23-24- 36-40 “Vy ~10-12-14-16-18-20-24- 
22-27-30-32- 36- 38-42-48- 25-26-27-30-32-36-38-40- 47/64  10-12-16-18-20 1-23/32 5-8-12-16-18-20 
50-56-60-64-72-80 44-48-50-56-60-64-72-80 4 6-8-9-11-12-14-15-18-20- | 1-3/4 5-6-8-10-12-13-14-16-18- 

6 24-28-30-36-38-42-44-48- 17/64 —12-18-20-24-27-28-32-40 22-24-26-27-28-30-32-36- | 20-24-28-32-40 
56-60-64-72-80 277 40 40-48-60-72 | 1.767. 18 

1 28- 30- 32-34-36-38-40-44- 9/32 16- 18- 20- 24- -26-27-28-32- 49/64 10-16-18- 20 — 1.7715 1 
48-6 4 25/32 10-1 1-13/16 8-10-12-14-16-18-20-24- 

8 24- 56 28-30-38-40-44-48- 19/64 18-24 .800 16 a . Can ioinee aie 
56-60-64-72-80 .300 13/16 8-10-12-14-16-18-20-24-27- ' 34.32 

5 24-28-30-32-36-40 5/16 10-12-14-16-20-22-26-27- 28-32-40 1-29/32 12-16-18-20-32 

10 18-20-22-26-28-30-34-36- 28-30-32-36-40-44-48-50- 835 16 | scssvte. ot 
40-48-56-60-64-72-80-96 o 55/64 6-12 | i 5/1 -10-12-14-16-18-20-24-32 

" 20-22-26-27-30-32-36-40 | 21/64 16-18-20-24-36 27/32 9-10-18-20-24-27-32-40-48 | 2 4% -6-8-10-12-14-16-18-20- 

12 20-22-26-27-30-32-36-38- | 11/32 16-18-20- 22- 24-26-27-28- 850 | 24-28-32 
40-48-56-60-64-72-80 32-36-40-6 7/8 8-10-11-12-13-16-18-20-24- | 2-1/16 8-10-12-14-16-18-20-24-32 

13 20-22-24-28-32-40 | 23/64 16-24 26-27-28-30-32-36-40 | 2-1/8  4%-8-10-12-14-16-18-20-32 

14 14-16-18-26-28-30-32-36- | .365 28 29/32 9-12-14-18-20-24-27-28-32 | 2-3/16 8-10-12-14-16-18-20-24 
40-64 | 3/8 10-12-14-18-20-22-26-27- 15/16 8-9-10-12-14-16-18-20-24- | 2-1/4 4%-8-10-12-14-16-18-20-24 

15 18-20-24-28-32-40 28-30-32-36-40-44-48-56- 26-27-28-32- 2-5/16 8-10-12-14-16-18-20-24 

16 16-18-20-22-24-28-32-36 | 64-72 | 31/32 8-9-12-14-16-18-20-24-28-32 | 2-3/8  4-8-10-12-14-16-18-20-32 

17 16-20 | 25/64  14-16-18-20-24-27-32-40-48 | 1 5-7-9-10-11-12-16-18-20- 2-7/16 8-10-12-14-16-18-20 

18 16-18-20-24-32-40 | 402 24 24-26-27-28-30-32-36-40-48 | 2-1/2  4-6-8-10-12-14-16-18-20 

19 18-20 13/32: 12-14-16-18-20-24-27-28- | 1-1/32 8-12-14-16-18-20 2-9/16 8-10-12-14-16-18-20 

20 14-16-18-20-24-32 32-36-40 | 1-3/64 12-14-16-18- | 2-5/8  4-8-10-12-14-16-20-32 

2 16-18-20-24 27/64  14-20-24-28-32-36 1-1/16 7-8-10-11-12-14-16-17-18- | 2-11/16 8-10-12-14-16-18-20-32 

24 14-16-18-22-24 | 7/16 10-12-16-18-22-24-26-27- | 20-24-27-28-32-40 | 2-3/4  4-8-10-12-14-16-18-20-3 

26 14-16-20-24 28-30-32-36-40-48-56 | 1-3/32 7-8-9-12-14-16-18-20-32-40 | 2-7/8  4-8-10-12-14-16-18-20-24-32 

28 14-16-20 | 29/64  12-14-16-20 1-1/8 8-10-14-16-18-20-24-27-28- | 2-15/16 8-10-12-14-16-18-20-32 

30 14-16-20 | 15/32 12-14-18-20-24-27-28-32- 32-40-48 | 3 3%-4-8-10-12-14-16-18-20 

1/16  56-60-64-72 36-40 1-5/32 7-8-9-12-14-16-18-20-24-32 | 3-1/16 4-8-10-12-14-16- 

5/64  56-60-64-72 31/64 12-13-20-24-32 1-11/64 18 | 3-1/8 4-8-10-12-14-16- 

3/32: 32-36-38-48-50-56-60-64 | 1/2 10-11-12-14-16-18-22-24- 1-3/16 7-8-10-12-14-16-18-20-24- | 3-3/16 4-8-10-12-14-1 

100 100 | 26-27-28-30-32-36-40-44- | 27-28-32-40 | 3-1/4  4-8-10-11-12-14-16-18-20 

10752 48-56-70-72-80 1-1/4 8-10-14-16-18-20-24-27-28- | 3-3/8  4-8-10-12-16 

764  2©-40-42-44-48-50-56 | 33/64  12-13-20-24 32-40 | 3.1/2  4-8-10-12-16 

1/8 30-32-36-38-40-48-56-60-80 | 17/32 10-12-13-14-16-18-20-24- 1-5/16 6-7-8-10-12-14-16-18-20- | 3-5/8 4-8-10-12-16 

132-50 27-28-32-40-64 24-27-28-32-40-48 | 3-3/4 4-8-10-12-16 

9/64  30-32-38-40 550 24 1-3/8  5-8-10-14-16-18-20-24-27- | 3-7/8  4-8-10-12-16] Many more 

148 (38 9/16 10-13-14-16-20-24-26-27- 28-32-40 4 4-6-8-10-12-| sizes in 
5/32 24-26-28-30-32-36-38-40-50 28-30-32-36-40-48-56-80 1-13/32 12-16-18-20 1 stock up 
11/64  24-26-30-32-36-38-40 37/64 —10-12-18-20-27 1-7/16 6-8-10-12-14-16-18-20-24- | 4-1/8 4-8-10-12-16| to 6” dia. 

16 12-18-20-22-24-26-27-28- 19/32 12-18-20-24-28-32-36-40 27-28-32-40 4-1/4 48-96-12461 | 
LEFT HAND N.C. (USS)—N.F. (SAE) SIZES ‘OVERSIZE’ and "UNDERSIZE’ TAPS 

SEE ABOVE SECTION FOR MORE SIZES 
SIZE THREADS} SIZE THREADS SIZE THREADS S’ZE THR 
; 0 (8 3236 [7/16 14-201” —— RIGHT AND LEFT HAND N.C. AND N.F. SIZES 
1 64- 10 4-3 / -20 {1-1/8 7-12 + ; 
2 56-64 12 34-28 9/16 12-18 1-1/4 7-12 MACHINE SCREW #2 to #5 Plus or Minus .002, .003, .005 
3 48-56 14 20-24 5/8 11-18 1-5/16 6-12 MACHINE SCREW #6 to #14 Plus or Minus .003, .005, .010 
4 36-40-48] 1 20-28 |i1/16 11-16 1-3/8 6-12 FRACTIONAL 1/4” to 1-1/2” Plus or Minus .003, .005, .010 
5 40-44 [5 18-24 /4 10-16 |1-7/16 6-12 O15, 1/64, 1/32 
é 32-40 13, 16-24 17/8 9-14 |1-1/2 6-12 waned 
SS — UNLISTED a Left Hand ‘Pipe Taps’ 

, Right Hand—Unlisted ‘Pulley'| Right Hand “Pipe” Taps + d Straigh 
Right & Left Hand—Unlisted And Extra Length Taps “NPT” NPS” | EX. LENGTH aper and Straight 
' . . . mt ” ae iz .“ 1 ed G ‘ . 

Gun’ or Spiral Pointed Taps Size Threads — —, ai + 16 27 wi “od — - ap 
Size Threads _—_| Size aan FOS 7/16 20NF/1/16 27 | 1-1/4 1%] Size Thread} 1/g 27 1-1/4 14 
0 80 NF 5 OR. Ol i 20 NF | 7 7 6(|t-v2 ngline 27 | 12001 
1 S6NS 7/8 9NC,14NFIS = 32, NC, 40 NF] 946 anc} 4 27 1’ nls = 627 | 48 2 TH 
2 56NC,64NF/1 8 NC, 12-14 NFIS 32 NC, 36 NF] 9/16 1NFI2-1/2 8 [2-1/2 8° 11/4 18 3/8 18 2-1/2. 8 
9 1 7 NC, 24 NC, 32 NFI 5/8 18 NE p 8 |3 8 13/8 18 1/2 14 3 8 
; 7 24 NC, 28 NF | 3/4 16 NF tha : 3-1/2 8 Ve 14 3/4 14 3-1/2 8 

NF | Also Larger sa sos 
: L 6 24.NF Sizes © NCGNF! Also British | Also British | 1 11% | Also British Also British 






































ACME TAPS IN STOCK 





IF NOT IN STOCK — 7 to 10 DAYS DELIVERY — When 
ordering or requesting quotations for Acme Taps, kindly 
furnish following information: 


FIELD TOOL SUPPLY CO. 


Industrial Cutting Tools 


CIRCLE INFORM-A-GRAM KEY NO. 129 


(a) Kind of material being machined. 
(b) Depth of hole in inches, through or 
bottom hole. (c) Tap to be used horizon- 
tally or vertically. (d) Will tap turn, or is 
piece expected to be turned. (e) Is tap- 
ping job expected to be done in one pass. 
(f) Would tap be backed out of hole, or 
machine stopped for release of tap. (g) it 
possible, submit thread length, and overall 
length of tap desired with blue print. 





31 S. DESPLAINES ST., 
CHICAGO 6, ILL. 
All Phones: 

Financial 6-1195 
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Cleveland Crane & Engrg. Co. ..... 36 
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Denison Engineering Div., 

American Brake Shoe Co. ...... 93 
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DeALL Company ..... cc nccee 132 
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Erickson Tool Company ......... 90 
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Federal Products Corp. .......... 109 
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Ferguson Machine Co., Div. 
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Genesee Manufacturing Co. ...... 98 
Gisholt Machine Company ....... 35 
George Gorton Machine Co. ...... 18 
Hamilton Tool Company ......... 8-9 


Hammond Machinery Bldrs., Inc. .. 84 


errr 97, 126 
Hardinge Brothers, Inc. ......... 72 
Harig Manufacturing Corp. ....... 19 
Havir Manufacturing Co. ........ 114 
High Speed Hammer Co. ........ 116 


Huebner Publications, 


are 70, 101, 106, 125, 126 
Huron Machine Products, Inc. .... 66 
William T. Hutchinson Co. ...... 115 
Jergens Tool Specialty Co. ....... 121 
Johnson Manufacturing Corp. ..... 92 
Kaufman Manufacturing Co. ...... 106 
Kearney & Trecker Corp. ........ 24 
Lamina Dies & Tools, Inc. ........ 11 
Lapeer Manufacturing Co. ........ 121 
Se PS oka i awcoanne eee 110 
M & S Equipment Co. .......... 66 
MBI Export & Import, Ltd., 

Div. Machinery Bidrs., Inc. ..... 14 
Magnaflux Corporation .......... 113 
W. F. Meyers Ce., lec. ....5..... 105 
Micrometrical Mfg. Co. ......... 85 
Miadeve Wife Ce. ... cic ccens 125 
Mohawk File & Tool Co. ......... 101 
Montgomery & Co. ............. 98 
Moore Special Tool Co. ......... 83 
Morton Machine Works ......... 97 
Niagara Machine & Tool Wks. ..... 65 
A. H. Nilson Machine Co. ........ 26 
Northwestern Tools, Inc. ........ 105 
Oberg Manufacturing Co. ........ 87 
Ohio Knife Company ........... 64 
Optical Gaging Products, Inc. ..... 34 
Opto-Metric Tools, Inc. ......... 97 
Palmgren Products ............. 110 
Parker-Hannifin Corp. .......... 94 


Pedrick Tool & Machine Co. ...... 109 


Penn Engineering & Mfg. Corp. .. .117 
Pipe Machinery Company ........ 67 
Prebco Bushing Company ........ 111 
Precision Detroit Company ....... 116 
Precision Diamond Tool Co. ...... 107 
Precision Tool & Mfg. Co. ....... 121 
Producto Machine Co. ......... 7-108 
Raymond Manufacturing Div., 

Associated Spring Corp. ....... 98 
Reid Tool Supply Company ....... 112 
J. A. Richards Company ......... 112 
Rockwell Manufacturing Co., 

Delta Power Tool Div. ........ 29 
Rockwin Manufacturing Co. ...... 112 
Rotor Tool Company ........... 122 
Royal Machine & Tool Corp. ...... 106 
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S & E Machine Products, Inc. . 18 
Service Machine Company ....__ 129 
Severance Tool Industries . . 106 
Sheldon Machine Company .____ 19 
Shore Instrument & Mfg. Co. ae 


Sintercast Div., Chromalloy Corp. |. 91 


Somma Tool Company ..... act 
Wm. Sopko & Sons Company ___ 114 
Standard Tool & Mfg. Co. ........ go 
Star Stainless Screw Co. ......... 115 
Superior Die Set Corp. ..... — 
Sutton Tool Company ...... 2 
Thomson Industries, Inc. ....._.. 21 
Threadwell Tap & Die Co. ....... 9 
Thriftmaster Products Corp. .._._.. 23 
Titan Tool Supply Co. ......... 193 
WON Pe os 58 see a nes . .128 
Trico Fuse Mfg. Co. ........... 66 


United States Diamond Wheel Co... 4 
U. S. Industries, Inc. 


Clearing Division ............ 79 
U. S. Tool Company, Inc. ...___.. 20 
Universal Engineering Co. . .28, 38, 62 
Vascoloy-Ramet Corp. ........... 5 
I 6c) ef gia wax eae cae 13 
WUS Stomping Ce. ............. 109 
Wales-Strippit, Inc. ............. 25 
Walls Sales Corp. .............. 118 
Wardwell Manufacturing Co. .....118 
Watts Brothers Tool Works ...... 11 
Weldon Tool Company .......... 15 


Wells Manufacturing Co. ........ 113 
Wespo Div., Vlier Engrg. Corp. ... 73 





S. B. Whistler & Sons, Inc. .......110 
Wilton Tool Mfg. Co., Inc. .......123 
Carl Wirth & Son, Inc. ..........112 
Wisconsin Drill Head Co. ........ 88 
Wollensak Optical Company ...... 95 
MN Tis in wisvem are wa eine nen 113 
ADVERTISING 
REPRESENTATIVES 


CHICAGO 1: 
Robert R. Pierson 
333 N. Michigan Ave. 
FRanklin 2-4811 


CLEVELAND 18: 
Jerry J. Miller 
1975 Lee Road 
FAirmount 1-4040 


DETROIT 2: 
R. F. Pickrell & R. M. Prymuski 
318 Stephenson Bldg. 
TRinity 1-0790 


NEW YORK 17: 
Jack Bain Co. 
545 Fifth Ave. 
MuUrray Hill 2-3345 


NEW ENGLAND: 


E. P. Meade, Jr. 

454 Statler Office Building 
Boston 16, Mass. 

Liberty 2-9677 


WEST COAST: 


Pugh & Rider Associates 

Los Angeles 17, California 
M. D. Pugh & J. M. Rider 
1709 West 8th St., Room 404 
HUbbard 3-0537 
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- 109 in plant after plant, the use of Balas 
Solid Carbide Pusher Pads with Balas 
Master Pushers has resulted in tre- 
mendous reduction in scrap and sub- 
stantial savings in down time. Balas 
Carbide Pusher Pads quickly pay for 
themselves in improved performance 
and increased production. 
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The Dial Adjustable Tension Master 
Pusher illustrated above permits in- 
finite adjustments from the lightest to 
the heaviest tension. The Model “A” 
Master Pusher is furnished perma- 
nently tensioned to your specifications. 
Find out about this economical, pro- 
ductive tooling now; write for catalog. 
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NOW AVAILABLE in 
widths, pitches, and 
types for every job. 


la?” Preciabon., 


3/16, 1/4, 3/8, 1/2. 5/8, 3/4, 
and 1-in. in 6, 8, 10, 12, 14, 18, 
and 24-pitch, depending on 
width; raker or wave set. 


3/16, 1/4,3/8,1/2, 3/4, and 1-in. 
blades in 3, 4, and 6-pitch, 
depending on width. 


VarT” Claw Tooth 


1/4, 3/8, 1/2, 3/4, and 1-in. 
blade in 3, 4, and 6-pitch, de- 
pending on width. 


®@, 








Ver7> Blade 


guaranteed 


to cut your cost 





per cut on any 





machine-or 


Try it for results like these! 


**. . . cannot afford to be without Dart blade. Initial in- 
creased investment of 10% is returned fourfold’’—Zuelzke 
Tool & Engineering, Milwaukee. 


‘200% increase in blade life; rate of cutting increased 10%; 
accuracy greatly improved’”—The Eldred Company, Co- 
lumbus, Ohio. 

“Dart blade on our horizontal saw has been running over 
a month and still like new; never before able to use any 
carbon blade for two weeks... getting straighter cuts; 
longer life; no messy coolant splash with lubricator you 
installed” Embassy Metal Corporation, New York City. 


“Your claim of 50 to 75% blade life is conservative. Cutting 
21%” pipe, Dart consistently outlasts two regular blades” 
—Minneapolis Ornamental Iron Company, Minneapolis. 


“Blade life one and a half and two times previous. Straighter 
cuts eliminate scrap loss and secondary operation’— 
Vickery Engineering Company, Indianapolis. 

Dart cuts cost per cut on any vertical or horizontal machine. 
Call your local DoALL store today for a demonstration. 


THE DoALL COMPANY. Des Plaines, Illinois 
Serving you locally through your DoALL Sales-Service Store 


FTr 


Special introductory offer: a free | 

lubricator for your horizontal cutoff 

saws with an order of 12 Dart blades | 
ate Watel-ees -- ) steue 


DoALL ... the Productivity People 








